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Motive Power of the Mile End Spool 
Cotton Mill. 

The engraving upon this page represents 
a pair of high pressure condensing engines 
of the Corliss type, built by Watts, Campbeli 
& Company, at the Passaic Iron Works, 
Newark, N. J. They were designed to form 
a part of the plant of the new mill of the 
Clark Mile End Spool Cotton Company at 
East Newark, N. J. 

The cylinders are 32” in diameter with 60” 
stroke. These cylinders are made of a 
special mixture of best machinery scrap and 


new iron. 
into pigs. When required it is melted a 
second time and cast into cylinders, and 
forms an exceedingly close-grained and 
durable material. These castings, as they 
come from the sand, present a very fine ap- 
pearance, the surfaces being remarkably 
smooth. 

They have been pronounced by foreign 
visitors to be superior to anything in the 
shape of castings produced in their countries 
and are certainly of the best done in this 
country. The exhaust ports open into a 
separate chamber, which although forming 
a part of the cylinder casting, is attached 
thereto by a web, so that the exhaust steam 
does not come in direct contact with the 
walls of the cylinder to reduce their temper- 
ature, thereby increasing cylinder condensa- 
tion. 

The entire casting is homogeneous in its 
structure, and free from blow-holes and 


This scrap and new iron is put | 
into the cupola, where it is melted and run 





other defects, which are liable -to occur in 
ordinary foundry practice. The bed-plate is 
sast in a horizgntal position, with the open 
side upwards, which brings both guides 
upon a level with each other. This method 
of casting prevents the formation of sand- 
holes and cold shot and shrinkage depressions 
upon the faces of the guides. A rigid sup- 
port is placed under the ends of the guides, 
for the purpose of insuring extra strength, 
and to avoid springing of*the bed. The 
pillow block is extra heavy, and is strength- 
ened by ribs, and is strongly bolted to the 
bed. Should accident occur to any of 


these parts, they can be quickly replaced. 
The castings all through, like the cylinder 
castings, are of an exceptionally fine quality, 
and deserve special mention for their sym 
metry and smoothness, It has clearly been 
the aim of the builders of these engines, in 
designing, to err in the direction of strength 
and excess of wearing surface, rather than | 
otherwise. 

The fly-wheel is of greater weight than is | 
generally allowed for automatic cut-off en 
gines, for the reason that, in a spool cotton | 
mill, a uniform speed is indispensable, and a 
slight increase in the speed of the engine | 
may be attended with disastrous results to | 
the machinery and product. This fly-whee!l 
is 26 feet in diameter, with a face of 9’ 6” | 
wide. 


There are four belts instead of three (as | 
shown in the engraving) upon the band fly- | 
Their various widths | 
The | 


wheel of this engine. 
are as follows: 36’, 26’', 24” and 18”. 


wheel is built up of ten segments, each seg- | 


Uni 


ENGINES OF THE MILE END TurEAD MILL. 


ment having a spoke or arm bolted to it, as 
shown. 

The hub is in two parts, which are tightly 
pressed upon the shaft by hydraulic pressure, 
and are then keyed. 

Each segment is held to the hub by two 
bolts through each arm. Before drilling 
and reaming these holes, the wheel is made, 
by measuring the inside diameter of the rim 
from the center of the hub, to approximate 
as nearly as possible to a true circle. In 
this manner, when the wheel is turned, the 
inequalities are taken off the outside. Thus 
the rim is reduced to nearly'a uniform thick- 





a 
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ness upon all sides, which makes the wheel 
run quite smoothly without perceptible vi 
bration. The weight of this fly-wheel in the 
rough was 112,935 pounds. In finishing, it 
lost about ten per cent., which leaves a 
wheel possessing suflicient energy, when in 
motion at 60 revolutions per minute, to resist 
both the tendency toward the accelerated 


| motion, due to the high initial pressure of 70 


pounds at the commencement of the stroke, 


land the inclination toward retardation of 


the latter part of the stroke; Yesulting from 
the rapid decrease of pressure after the 
steam is cut off. The crank shaft is made 
of the best hammered iron, and is 16” in 
diameter at the journals and 18%’ diameter 
in the middle. Its weight is 16,500 pounds, 
The cut-off mechanism is of the Corliss de 
sign, but has been improved in details of 
construction, 

This type of valve gear is too well known 
to require special description. One of the 
principal improvements is the dash pot, 


shown in detail upon page 2, in the accom- 
panying engravings. Fig. 1 represents an 
outside view, Fig. 2 a vertical section through 
the center, and Fig. 3 a plan of the same. 
The outside shell or cylinder, A, G, is neatly 
bored, and the annular piston, J, D, D, fitted 
to it. A leather washer, /, F, is secured to 
the face of the annular piston, to prevent the 
iron surfaces from coming together; also to 
prevent any damage that might otherwise 
happen to the dash pot in consequence of 
the absence of some fibrous material, to act 
as a sort of fender. 

@The upper end of thezrod C, secured:to the 








piston by the pin A, connects with one arm 
of a bell crank upon the end of the valve 
stem; consequently each time the valve opens, 
the piston, D, D, rises, forming a vacuum 
above B in the upper or central chamber. 
The purpose of the vacuum, as is well known, 
is to assist in quickly closing the steam valve 
in cutting off, as soon as the opening mechan- 
ism is unhooked. When the valve closes, the 
cushioning necessary to arrest the parts with- 
out shock is accomplished in the lower or 
outer chamber, 2, #. A small air cock 
screwed into the chamber // at F’, communi- 
cating with the cylinder, #, #, enables the 
engineer to secure and maintain any degree 
of vacuum in the chamber, necessary to 
cushion the valve upon its returp. By means 
of bolts through the flange /, this dash-pot 
is bolted to the end of the casting that sup- 
ports the cylinder. The simplicity of its 
construction commends itself to the thought- 
ful engineer, and convinces him at once that 
little or no trouble is to be apprehended from 
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| 
that source, but a perfect control of the steam 
valves in closing may be secured at all | 


times. 


The crossheads are made of cast iron, and | 
of the style shown in the detail engravings of | 


the same. /7 represents the crosshead, and | 
G the piston-rod. It will be observed that the 

former is firmly secured to the latter by a 

tapered fit, with a steel key crosswise in the 

same manner as those used upon locomotives. 

In this manner when the work has been well 

executed at first, a perfect alignment between 

the crosshead and piston-rod can be main- 

tained. 

The gibs, B, B, are adjusted by tapered 
wedges, #, H, and are securely held 
in any desired position by the set 
screws and jam nuts, Ff, # The 
faces N of the crosshead to receive the 
wedscs, LZ, M, are accurately planed, 
and the wedges carefully fitted there- 
to. The nut 8 is fitted loosely to 


have been provided for taking it up. 
The boilers and boiler-house shown on 
page 8 are from designs furnished by the 
Babcock & Wilcox Co., 30 Cortlandt street, 
New York. 

This boiler plant, when complete, will 
be composed of two sets or divisions, of 
1,248-horse power each. The right-hand di- 
vision remains vacant for the present, the 
one at the left being all that will be necessary 
for some timé tocome. The entire plant will 
consist of six independent batteries of boil- 
ers. Each battery is composed of two inde- 
pendent boilers, of 208-horse power each. 
Their general design is that of the well- 





| 





the hole through the wedge, the body 





U of the set screw bearing in the end 
of the gib. After minutely adjusting 
the gib by turning the head 7’ of the 
screw, the jam nut RF is tightened, 
which permanently locks the gibs in 
position. 

It will be seen that the crosshead is 
given additional strength by spread- 
ing the jaws 0, O, and using addi- 
tional metal. By this construction 
a wider bearing J, is obtained for 
the crosshead end of the connecting rod. | 
This bearing is formed by a steel pin J, 
accurately fitted through the crosshead. Upon | 
this pin shown enlarged at P, is a steel | 
thimble Q, splined to prevent it from turn- | 
ing. When put together by tightening the | 
nut A, a construction is formed, the strength | 
of which is considerably in excess of that | 
usually allowed for contingencies. The | 
dotted linesin the view A, represent the cored | 
part of the crosshead. 

Whenever the thimble becomes worn it can | 
be turned one-quarter of a revolution, which | 
will bring the wear upon new parts, or when | 
worn out, it can readily be removed and | 
turned up or a new one applied. Other | 
advantages of this construction will also sug- 
gest themselves to the appreciative engineer. 

The connecting rods are provided with gib 
and key adjustment for the brasses. 

The standard length adopted is six cranks; 
although somewhat greater than the general 
practice, this length possesses certain well- 
known advantages, which are believed to be 
sufficient to warrant incurring the extra 
cost, which is seen to be small when the re- 
sulting advantages are considered. 

By the use of long connecting-rods the | 
friction upon the working parts (the guides 
and crosshead, in particular) is greatly re- 
duced, 

The air-pump is located below the floor, is 
single acting, and is operated by a rod, one 
end of which is connected to the crank-pin, 
and the other to the long arm of a bell | 
crank, as shown on page 1. This air-pump, | 
as well as the condensing apparatus, is of the 
kind that has been found by long experience 
to be most simple and durable in construc- | 
tion, as well as reliable and efficient in 
operation, 

The connecting-rod, eccentric-rod and | 
hook are of the best hammered iron, while | 
the crank-pin, piston-rod and parts are | 
of steel. The various interchangeable pieces | 
composing these engines are fitted up by the | 
aid of special tools and machinery, but all | 

parts can be made and repaired with such 
tools and appliances as are found in ordinary 
machine shops. It has been found by long 
experience that the cost of good work over 
poor is of trifling importance when the util- 
ity of the former is compared with that of 
the latter. This engine will develop, under 
ordinary conditions, about 1,500  horse- 








power, but is capable of working up to a’ 
Its total weight com- | 


much higher figure. 
plete is 13> tons. The finish is plain and 
ne .t, and the cylinders are covered with lag- 
ging of bi.ck walnut; with brass bands. The 
throuth-valves are of a special, heavy pat- 
tern, and are made expressly for these en- 
gines by the manufacturers. Wherever lost 
motion is likely to occur, suitable means 
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placed in the headers opposite the end of 
each tube. These hand-holes are of suffi- 
cient size to permit the removal and re- 
placing of a tube through them, without dis- 
turbing any of the other tubes. 

The method of covering these hand-holes 
is by a cap having a wrought iron bolt, 
nut and clamp for each. The joints are 
made tight, without packing, by grinding. 
At each end the sections are connected with 
two wrought iron drums, containing steam 
and water. These drums are 36” in diameter 
and 18 feet long. They are made of flange 


iron, ;°; thick, in three sheets, the longitudi- 
nal seams being double riveted. 



































The heads are turned in a lathe, and the 
rivet holes drilled. 

A man-hole is located in the rear head of 
each drum. 


The nozzles for taking off steam are 5” in | 


diameter, with flanges 11” in diameter, faced 
and drilled. 

These drums are connected by cross-pipes, 
shown in the plan view, from which a spring 
pipe runs to the 15” main, which latter runs 
nearly the entire length of the boiler-house. 


The sections are connected at their rear ends | 


to a mud drum, which runs nearly;across the 
furnace. The mud drums are of cast iron, 
18" in diameter and 8 8” long, with three 
hand-holes. There are also two nozzles in 


each drum, for attaching blow-off pipes, 213” 
The flue for conveying the 


in diameter. 


cleaned or repaired, as may occur in emer- 
gency. Furthermore, this arrangement makes 
a more symmetrical plant. 

The ground level shown in the cross-sec- 
tions of the boiler-house is the street level, 
and the seven-foot door in front of the boil- 
ers is for dumping the coal from the street 
directly into the boiler-room. The diagonal 
wall shown in the plan across the circular 
flue at the base of the chimney is put in that 
position for the purpose of giving a larger 
and an easier line from the horizontal to the 
vertical flue. It is also intended to prevent 

| twocurrents of gases from interfering with 
‘each other until they begin to travel in the 
| same direction. Each battery of these boil- 
ers is suspended from two wrought-iron 
| compound beams resting upon six wrought- 
iren columns, with cast-iron bases and caps 
so fastened that the boilers are supported en- 
tirely independent of the brick-work. Thus 
the boiler is free to expand and contract 
without damaging the brick-work, and, 
when necessary, the latter can be entirely 
removed and replaced without disturbing in 
the least either the boilers or their connec- 
tions. Each boiler is furnished with two 
4’ pop safety valves, set to blow off at 90 
pounds pressure per square inch. Besides 
this, they have steam gauges, stand pipes, 
glass water-gauges and gauge cocks, and are 
provided with suitable means for cleaning 
the same. The boiler fronts are of the orna- 
mental design, used upon most of the work 
erected by the builders of these boilers. 
They each have four fire doors, with regis- 
ters and four double ash-pit doors; also, 
large doors for gaining access to the ends of 
| the tubes and for cleaning. 
The setting is also provided with the req- 
|uisite number of smaller doors for inspect- 
| ing and cleaning the rear of boilers and flues. 
The engravings represent this plant quite 
plainly. 





———_+a 
High Speed Indicating. 





Absolute freedom of the moving parts of 
the indicator, while always of the first im- 
| portance, is more noticeably so in the case 
of high-speed engines. A slight ‘‘ hitch” in 
| the piston or pencil movement at 100 revolu- 
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known Babcox & Wilcox boiler, with some 
improved details. Each of these boilers is 
composed of twelve sections, or slabs, and 
each section is made up of nine best lap 
welded wrought iron tubes, 4” in diameter 
and 18 feet long. 

These tubes are connected at the ends by 
continuous staggered headers, or ‘‘ up takes”’ 
and *‘down takes,” and the tubes fastened 
therein by expanded into tapered 
holes. 

To facilitate cleaning, a hand-hole 


being 


is 
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DETAILS OF Cross HEAD. 


products of combustion from the boilers to 
the chimney is double, as shown at the rear 
end of the boiler-house. In other words, the 
gases can either be thrown into a direct flue 
underneath the economizer to the chimney, 
or can be passed up through the 8-foot by 
5-foot damper, shown at one end, thence 
across the economizer, then into the stack. 
Experience has demonstrated that it is 
best to divide the economizer into two parts, 
as it makes the flues more direct, and allows 
one to be in use while the other is being 





tions may influence the line of the diagram 
for a short distance only, while an inaccuracy 
during the same time at four or five hundred 
revolutions may cover a considerable part of 
it. Much of the difficulty of high-speed in- 
dication is due to not having the indicator in 
proper condition for use, and many of the 
complaints about indicators are from the 
same cause. The lack of freedom in the 
| piston or pencil movement may be at once 
apparent in the form of the diagram, or it 
} may destroy its accuracy, and hence its use- 
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fulness, without the fact being apparent 
except after careful analysis—perbaps not 
then. 

The connection with the paper drum, at 
high speeds, is of equal importance with the 
perfection of the pencil movement, as imper- 
fection in either introduces inaccuracies 
about equal; in fact, it is sometimes a matter 
of some little difficulty to locate the trouble 
as between the pencil and drum movement. 
This connection should be as short, direct 
and rigid as possible, and the spriag of the 
paper drum should be adjusted to strong ten- 
sion, so that the strain on the cord will be 
practically constant; then, by using a piston 
spring strong for the pressure—say, a 60 
spring for 80 Ibs. —and correspondingly 
shortening the length of the diagram, good 
results may be obtained at speeds frequently 
considered impracticable. 

As showing what may be accomplished 
by careful attention to these details, the pair 


he. 


grams enclose sufficient space for calcula- 
tions, and may be safely taken as an example 
of good practice at unusual speed. We do 


not know the build of engine from which , the present available space. It will include a| 


they were taken, nor other particulars fur 
ther than given. 
3 <a 
Prospects of the Chicago Railway Exposi- 
tion. 


The National Exposition of Railway Ap- 
pliances to be held in Chicago from May 
25th to June 23d, is awakening considerable 


| The rush for space has been so great that 
the managers have decided to build an annex 
of extensive proportions so as to quadruple 


| large addition to the portion devoted to 
machinery requiring power. It stated 
that there are now nearly enough entries of 


is 


locomotives and cars of all descriptions to fill 
the space to be devoted to such now pro- 
vided for, and a considerable addition will 
be needed. ‘Those who visited the Cotton 
Exposition at Atlanta will appreciate the 





instance in which a party, not a regular cus- 
tomer, brought a pattern to the foundry 
about nine o’clock in the morning to get a 
casting the same day. A different plan than 
the one employed in the foundry where the 
piece was usually made was adopted for 
making it, with which the customer was 
not entirely satisfied, and he was given 
a price one cent per pound higher than the 
regular price, which was still less satisfac- 
tory. However, the piece was made, and a 
few days afterwards the customer informed 
the superintendent that after adding the 
work required on the casting in the machine 
shop, he found that, notwithstanding he paid 
one cent per pound more for the casting, the 
finished piece had cost $5.75 less than usual. 


———-—_ ¢ pe 


An effectual method of breaking up con- 
siderable pieces of iron and steel has come 
into use 


as a substitute for the process of 
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of diagrams shown are reproduced from the 
original, handed us by an engineer. The 
memoranda on these diagrams shows that 
they were taken with a ‘‘ Tabor” indicator 
at a speed of 510 revolutions per minute, 
and with a 64 spring. The ‘‘ graceful undu- 
lations,” particularly of the right-hand dia- 
gram upon which the cut-off is represented 
as somewhat sharper than that shown by the 
left-hand diagram, demonstrate conclusively 
that the indicator was in the best possible 
* condition, in direct opposition to that which 
is shown by a series of steps, or ‘at this speed) 
by a smooth line 
The diagrams indicate amplitude of ex 
haust opening, the time between this open- 
ing and the completion of the stroke being 
insufficient to allow the pencil to entirely 
recover from the shock of the almost in 
stantaneous fall of pressure. Weare not en 
lirely certain as to the location of the atmo- 
spheric line, since, while all the lines of the dia 
grams proper were distinct, though evidently 
taken with a light touch of the pencil, this 
line was not fairly discernible. These dia 





interest in mechanical circles. The display 
of iron and wood working machinery will 
be large and varied. Many entries for large 
space have already been made by such 
houses as J. A. Fay & Co., Wm. Sellers & 
Co., Niles Tool Works, and others well and 
favorably known. 

In locomotives probably the best exhibi 
tion ever made in this country will 
afforded. The Baldwin Locomotive Works 
are to send five locomotives to be admired 
criticised ; the Brooks Locomotive 
Works seven, and the Hinckley Works, and 
other builders, such 


be 


and 


styles and sizes of 
engines as they deem proper to represent 
the character of their production. ‘‘ The 
Old Curiosity Shop” is a department where 
a collection of the earliest railway appliances 
will be shown; and attractive 
articles from every department of railway 
service. 


also odd 


Here can be seen George Stephen 
son’s Rocket, the first locomotive ever built 
and worked successfully. It will be sent to 
the Exposition from the South Kensington 
Museum in London. 


character of the display to be made by the 
Southern railroads, consisting of samples 
of plants, minerals, woods and other pro 
ductions along their lines. Some of the 
Northwestern railroads will also exhibit col- 
lections of live fish in tanks as samples of 
what sportsmen may catch along their lines. 
~ _ 
Foundrymen sometimes complain, prob- 
ably with a good deal of justice, that there 
is more of the fixed-price principle, without 
reference to circumstances, in their business 
As, 
for instance, a customer will take a pattern 
to a foundry late in the day, and expect to 
get his casting the same day and at the regu- 
lar price, notwithstanding to do it other 
work must be stopped, at a loss, perhaps, 
greater than he will pay for his castiny. 
Another frequent complaint is, that in ordi- 
nary foundry work customers are not will- 
ing to pay for any improvement, no matter 


than in that of most other mechanics. 


how much may be saved in machine work 
and otherwise. 


A well-known foundryman relates an 


melting them by means of colossal air fur- 
naces—namely, the application of the force 
which confined water exerts in every direc- 


tion upon the material in which it is en- 
closed. 
A round hole, two or three inches 


in diameter and ten or twelve inches deep, is 
bored into the mass to be split, the hole be- 
ing then filled with water and closed by a 
tight-fitting steel cylinder, upon which the 
weight is allowed to fall from the usual 
height. In this way a plate roll of some 
thirty inches diameter has been split into 
four or five parts, the pieces flying twenty or 
thirty feet. A single blow of an ordinary 
drop weight usually suffices to split off 
pieces of thirty to thirty-six inches in diam- 
eter. It being essential that the hole be her- 
metically closed, this is accomplished by hol- 
lowing out the base of the steel cylinder into 
a cup-shaped form, the edges of which are 
driven against the walls of the hole by the 
water in its endeavor to get past. A pin of 
good steel can be used several times in this 
operation.—St. Louis Republican, 
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A Handy Oven Carriage. 


By THomas D. WEstT. 


One of the most essential conveniences of 
a jobbing foundry is a convenient oven car- 
riage—quite as essential as it is to have a 

good crane or cupola. Oven carriages are 
usually made in sections and bolted to- 
gether. This is an easy way to make them, 
but it does not make a good car when done, 
for the reason that it will spring and warp 
out of shape when moved along the track, 
cracking and breaking the brick-work of the 
mould. 

The car shown in the cut is one that I 
constructed, and, as I have found it very 
convenient and reliable, I thought it worth a 
description. It will be noticed that the con- 
struction is such that the car can be turned 
over on the wheels, the axles having their 
bearings, as indicated by dotted lines. When 
thus turned over, the body of the car comes 
within about one inch of the track. The ob- 
ject of this is, that for ordinary work the 
carriage can be used as shown, which makes 
it convenient to get under to finish the bot- 
tom of a loam mould. This is safer than 
working under a mould suspended from a 
crane; besides, it leaves the crane at liberty 
for other purposes. When an exceptionally 
high mould that will not go into the oven on 
the car, as shown, is to be made, the body 
of the car is raised and turned over—an 
operation that will not require more than ten 
minutes’ time. 

Another feature ig the stands A and B, 
of which there are six, made to set into the 
car; as shown, These are handy for placing 

‘moulds or cores high, where they will dry | 


quicker, or for placing a number of cores or | 
moulds on the carriage. When the stands | 
are not needed, they can be taken out and 
set out of the way. | 

Another feature of this car is the spindle | 
seat in the center. The same chill should be 
used for casting this that is used for the | 
green sand spindle seat, so that the pattern 
maker will not be confused when making 
sweeps. The advantage to a loam moulder- 
of this spindle seat will need no explanation, 
In ashop where room is not abundant it will 
pay for itself in a short time. 

In moulding the body of this car, a full 
pattern is not required. One side, or the 
double section with the wheel-bearings and 
the ends and center crossbar pieces, is all 
that is required. The distance apart of the 
two pieces of the double section was in this 
instance 6". 

When one side is rammed up, draw the 
pattern and ram up the other side. It will 
cast open if the iron is hot enough to fill up 
level. 

The axle-bearings are easily oiled, and the 
construction saves work in fitting up. To 
cast these bearings use four chills. The ease 
with which the car will run on the bearings 
cast on the chills will soon pay for them. 

In laying the track for this car, the sleep- 
ers should not be more than 30" apart, and 
should be well bedded. Long rails should 
be used, as they give a much better support 
than short Before filling with sand 
between the sleepers, it is well to load the 
car heavily and pass it three or four times 
over the rails. This will develop the weak 


ones. 


A piece of angle iron should be bolted to 
each end of one of the rails. This may seem 
asmall matter, but the back end of many 
oven-walls shows the effect of neglecting 
small things. 


= iia 

In New York City 103 fires in 1880 were 
the result of using kerosene oil below the 
standard test. 


ae 

Messrs. Hick, Hargreaves & Co., of Bol- 
ton Soho Iron Works, are at present com- 
pleting engines of enormous proportions for 
an immense cotton mill in Bombay. They 
are for one of the Manockjee Petit Mills, 
owned by Mr. Durshaw, a wealthy Parsee. 
The largest mill engines used in this neigh- 
borhood are of about 1,000-horse power, 
whilst these are of 4,000-horse power, 
with cylinders of 50 in. and 84 in. diameter, 
and 8 ft. stroke, with steam 100 Ibs. pressure, 
and 720 ft. piston-speed per minute. The 
fly-wheel is 148 tons weight, 30 ft. in diame- 
ter, and about 15 ft. wide on the face. 
Eagley Mill engines, which were recently 
supplied by the same firm, are the largest 
single engines in this country, indicating 
1,800-horse power. Messrs. Hick & Co. 
have alsoin hand engines of 400-horse power, 
which will be the first ever erected in Ba- 
roda, and a short time ago the first set of 

































A HANDY OVE 


|engines were sent by the firm to Japan.— 


The Engineer and Tron Trades Advertiser. 
ele 
Lecomotive Notes, 
By ANGUS SINCLAIR. 


COMPARING 
AND 


PERFORMANCES AMERICAN 
BRITISH LOCOMOTIVES. 


OF 


A proposal has been made and advocated 
in influential railroad quarters to have a few 
leading railroads combine to defray the ex 
pense of bringing a good type of British lo- 
comotive to this country for experimental 
purposes. Unrestricted competition 
brought the price of transportation to the 


has 


lowest terms, and railroad managers are 


leagerly searching for means of reducing 


working expenses. Locomotive supplies and 
maintenance form such an important portion 
of railroad expenditures that any method of 
improvement which would reduce their ag- 
gregate two or three per cent. would be ben- 
eficially apparent on the balance-sheet of 
many a struggling railroad company. —Ex- 
amination of the sheets which show the rel 
ative performance of American and British 
locomotives conveys the impression that our 
engines are far behind those running in 
England as regards. economy in fuel and 
other expenses. From this has originated 
the desire to see a British locomotive placed 
upon one of our average roads and subjected 
to a thorough test of its comparative econ- 
omy and durability under the conditions im- 
posed upon our engines in their ordinary 


spots, which can be leveled and tamped up. | service. 


The | 
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The American locomotive is far from 
being a perfect machine, and it is susceptible 
of many improvements before laying claim 
to the distinction of an economical heat 
motor; but it is doubtful if any advantage 
could be gained by remodeling after the or- 
dinary British pattern, The only feature 
about British locomotives which we could 
imitate with hopes of decidedly improved 
results is the open smokestack, and this is 
practically prohibited by our various State 
laws. By using a direct passage for the 
gases of combustion from the tubes to the 
atmosphere, British engineers are enabled to 
run their locomotives with much wider ex- 
haust nozzles than ours, which permit the 
engines to make steam with a lower smoke- 
temperature, entailing less waste of 

Another element of economy comes 


box 
heat. 


in by lessened back pressure in the cylinders. | 


Custom has made the cone and netting or 
other draft-stifling device an essential requi- 
site of American soft-coal burners, and all 
over the States laws have been framed rec- 
ognizing that as a proper and necessary pre- 
caution against raising of fires. Although 
the ordinary British locomotive, with its 
comparatively soft blast, throws no more 
sparks and raises quite as few fires as the en- 
gines smothered by most approved 
spark-arresting appliances, ne American rail- 


our 














N CARRIAGE, 


road company could afford to run the un- 
changed British soft-coal burner, because 
they would be held responsible for the dam- 
age resulting from every fire that occurred 
within a mile of their track. 

In the matter of valve motion, we could 
gain nothing by adopting British standards. 
There the stationary link holds about the 
same place in engineering estimation as does 
our shifting link on this side of the Atlantic; 
and as a means of distributing the steam, 
there no perceptible difference between 
the two systems. For high-speed locomo- 
tives the Allen valve is well patronized by 
British pngineers, and is considered an im- 
portant factor in economy ; but it an 
American invention, although unknown to 
honor in its own country. 


is 


is 


A leading characteristic of 
it strikes us, 
enormous size of the driving-wheels. 
In this particular there is a decided distinc 
tion ‘the of the two 
countries. On our roads, where trains aver- 


British high 


speed locomotives, as is the 


between practice 
aging a speed from 30 to 45 miles an hour are 
run, engines with drivers about 66 inches 
diameter are considered capable of getting 
over the road on time, and master mechanics 
accordingly perceive no urgent necessity for 
making changes on their locomotives. British 
engines having a similar speed to maintain, 
are constructed with driving-wheels 90 inches 
diameter, According to. the 
commonly accepted principles of thermo- 
dynamics the locomotives with the small 
drivers ought to make the best record, since, 
within certain limits, high piston speed is 
regarded as being conducive to economy of 


or more, 





heat. But calculations which apply correctly 
to stationary and marine engine practice are 
frequently greatly at fault with locomotives. 
This may be a case of that kind. The com- 
parative effect of slow and fast exhaust upon 
the fire may be of much greater consequence 
as a means of saving or wasting fuel than it 
has hitherto received credit for. <A driving 
wheel revolving more than three times each 
second, implies a blast whose rush is practi- 
cally continuous, its velocity depending upon 
the degree of work being performed, and on 
the size of the exhaust nozzles. Under the 
most favorable circumstances, the velocity of 
the gases following the exhaust is very great, 
and admits of contact with the evaporating 
surfaces for only a minute period. Any 
arrangement which will retain the gases of 
combustion longer in contact with the heat- 
ing surface would effect a direct saving of 
fuel, since more of the heat would be 
absorbed. This effect appears to be produced 
where the exhaust is slow enough to be seen 
distinctly pulsating on the fire. Between 
each exhaust there is a diminished rush of 
the gases, and the probability is that in these 
momentary pauses a largely increased per- 
centage of the heat passes to the water. 
When a locomotive with driving-wheels 66 
inches diameter is run at a speed of 45 miles 
an hour, the exhaust occurs 15 3 times per 
second, while an engine with drivers 90 
inches diameter only exhausts 11.2 times in 
the same period. This decrease of nearly 4 
exhausts per second must make a vast differ- 
ence on the fire, which is not all accounted 
for by the greater volume of steam used in 
the slow exhausts to do the same amount of 
work. Accurate experiment might demon- 
strate the difference to be less than it appears, 
but the subject iscertamly worthy of greater 
investigation than it has hitherto received. 
Nor is it necessary toimport British locomo- 


tives to pursue the investigations. Two stand- 
ard American engines made from the same 
templates, one having large and the other 
small wheels, could quickly settle the ques- 
tion of relative economy were they equipped 
with the necessary appliances for recording 
the result of experiments to which they could 
be subjected. 

On an average railroad it is an extremely 
difficult matter to determine with any accu- 
racy how much work an engine is performing 
for the coal consumed, unless special appli- 
ances are employed to measure the work. 
Perhaps it is on this account that prejudice 
is often more potent than merit in deciding 
on the value of different classes of engines. 
To get at the real value of appliances intended 
to promote the economical duty of locomo 
tives, railroad companies should increase their 
patronage of the indicator and the dynamom- 
eter and abandon the current practice of 
wild guessing. Until means of obtaining 
accurate information respecting the perform- 
ances of existing home-made locomotives are 
put in practice, it is useless to experiment 
with foreign machines, for we possess no 
fair basis of comparison. ; 

<a 

We learn that the trustees of Cornell 
University have authorized the establish- 
ment of a course in electrical engineering, 
commencing in September. There is an 


almost universal complaint of the scarcity of 
engineers who are up in the application of 
electricity, and the prospects in this direction 
for those who can satisfactorily fill the posi- 
tion of electrical engineer would appear, for 
the next few years at least, to be flattering. 
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Tests of Constructive Materials. 


The following circular has been issued by 
a committee of engineers designated by the 
Commissioners of the Chicago National Ex- 
position of Railway Appliances: 

To the Civil, Mechanical, Hydraulic and Min 
ing Engineers of North America: 

The Commissioners of the National Expo- 
sition of Railway Appliances invite your 
attention to the proposed tests of the strength 
and quality of substances used in general 
construction, to be made during the Exposi- 
tion, from May 24 to June 23, 1883. 

That these tests may be full and complete, 
and of an extended and varied character, 
engineers who coutemplate visiting the Ex- 
position are solicited to bring with them or 
send specimens of useful substances for the 
purpose. A record of these tests will be 
faithfully kept and afterwards published. It 
is to be hoped that all who can will avail 
themselves of this opportunity to learn the 
quality and strength of the material you build 
with in your respective localities, and with- 
out expense to yourselves. 

Suggestions from engineers or 
which will promote the efliciency of these 
tests, are respectfully solicited. 

Special working forms of iron and steel 
are solicited, especially those which are sub- 
jected to constant or severe strains or blows. 

A first-class prize will be given to the 


others, 


manufacturer producing, by actual test, the, 


best and strongest upset eyebar and upset 
rod for threading. 


Specimens of stone should be in cubes of 


two inches. 

Stone cubes from old structures 
have been exposed to unusually deleterious 
influence are requested. 

Specimens of useful wood, of which no 
tests have been recorded, are requested. 

A written description of each specimen 
sent for testing, including a full account of 
the mode of manufacture, must accompany 
it; otherwise no test will be made, 

If the specimen is of metal, name the ore 
it is made from, and describe its manufacture 
and purpose. 

If a stone specimen, give the date when 
quarried (unless from an old structure and 
not known), kind of stone, and the location 
of quarry, naming the town, county and 
State. 

If a wood specimen, give the date of fell- 
ing the tree of which it is a part, the com- 
mon name of the wood; also botanical name, 
if known, the aver- 
age diameter and 
height of the 
species; state 
whether it is decid- 
uous or perennial, 
and what, if any, 
useful purpose it 
has served in_ its 
native region. 

All wood speci- 
mens should be of 
the following di 
mensions: For ten 
sile strength, two 
by two inches, by 
three feet long; 
for compressive 
strength, six by 
eight inches by one 
foot long. 

Specimens of rope 
made from steel or 
iron, or from man 
ila, hemp, or any 
vegetablesubstance, 
of belting of 
every description, are solicited, 

Wm. Sooy Smiru, C. E., 
Kk. F. Booru, C. E., 
W. F. GoopuuE, C. E., 
Wm. H. Lorz, M. E., 
CHESTER B. Davis, 
Hydraulic Engineer, 
Committee. 


also 


Wm. Sooy Suivi, Secretary 
all 
E. H. TaLnorr, Secretary, 
Grand Pacific Hotel, Chicago 


Address 
etc,, to 


correspondence, specimens, 


which | 
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1.—Macurntists’ Toot CHEst. 














Fia. 


Machinists’ Tvol Chest or Cabinet. 

We present with this, engravings represent 
inga tool chest or cabinet, which although 
more especially designed for machinists’ use, 
is equally available for watchmakers, jewel 
lers, amateurs, photographers, &c. Fig. 1 
shows the cabinet closed, and Fig. 2 shows 
it opened. The outside, 


dimensions are, 








Hlontzonran F 


width The 


wide, inside 


length 21 14”, height 124 
drawers are 174” long and 10 


measurement. The lower draweris 3” deep, 


the two middle drawers each 14’ deep, and 


the upper drawer 1” deep. There is in ad 
Pp} I 


dition a space under the lower drawer 18’ | Worked by Hydraulic Pressure. 


long, 104” wide and 14” deep, which may 
be used for drawings, circulars, &e. 

When closed, as represented in Fig. 1, a 
front all the 
This the cabinet is 
opened, slides into a groove in the upper 


paneled covers and secures 


drawers. front, when 


part, so as to be entirely out of the way 





2—Macnuinists’ T 


OOL CHEST. 


These cabinets are made of black walnul, 


highly polished. The drawer handles are 
nickel-plated, and the end handles are 


bronzed. They are provided with a ‘‘ Yale” 
lock with two keys. They are manufactured 
by Goodnow & Wightman, 176 Washington 
street, Boston, Mass. 





LANGE PUNCH. 


At a recent meeting of the British Institu- 
tion of Civil Engineers a paper was read by 
Mr. Hl. Tweddell ‘The 


on Productive 


|Power and Efficiency of Machine Tools, 


and of Other Labor Saving Appliances 


An ab- 
stract of the paper appears in /ron of March 
16th, from which we reproduce the follow 
ing: 

At present, a large amount of lifting was 
done by manual labor, in which there was 
room for great improvement. Owing to the 
necessity hitherto of using belting or gearing 
for working them, power cranes had only 








\ Hl 
& ve 


been applied to machine tools to a limited 
extent as a means for increasing their out 
put. The author pointed out that by the 
adoption of the portable hydraulic machine 
tools a great saving in floor space might be 
effected. The introduction of hydraulic 
capstans had practically annihilated space in 
docks and railway yards, and as the haulage 
of a given weight on a good road required 
less power than lifting it, an extended appli- 
cation of such machinery to engine works 
was to be anticipated. The suitability of 
this system for increasing the output of large 
engineering shops and ship-yards was evi- 
dent, and safety in lifting was insured in 
hydraulic cranes by the impossibility of 
workmen putting on them a greater load 
than they were calculated to bear. 

On the increased productive power and 
efficiency obtainable by the employment of 
hydraulic pressure for working machine 
tools, the author observed that, so far as the 
prime mover was concerned, the power 
necessary in a hydraulic system to pump 
water into the accumulator was _ nearly 
always obtainable from a steam engine; but 
even at this early stage the hydraulic system, 
by the use of the accumulator, allowed of a 
considerable reduction in the size of the 
motor. A comparatively small prime mover, 
running continually, stored up sufficient 
energy to meet any sudden demand from 
even the largest of the machines worked 
from it; while, on the other hand, the prime 
mover would have to be equal to this. This 
defect was to a small extent mef by the use 
of fly-wheels, which were, however, objec- 
tionable from their liability to accidents, 
and from the strains to which the shafting 
was subjected. From 200 to 300 blows per 
minute had been obtained in hydraulic ma 
chines, and in machine tools and cranes the 


-acumulator acted as a perfect safety-valve. 


Then, for the transmission of power to points 
distant from the prime mover, hydraulic 
pressure was the most economical. By the 
use of hydraulic mains laid underground, 
all overhead shafting was dispensed with. 
Under the present system, the lines of shaft- 
ing, to a great extent, regulated the position 
of the machines In a recent case, 48,000 
square feet were required with shafting, 
while 32,000 square feet only were necessary 
when arranged for hydraulic transmission. 
In this case the cost of all the roofing and 
flooring of a building 300 feet long, 53 feet 
wide, and 25 feet high was saved. <A pipe 
of one-inch bore could transmit nearly 6.5 
horse-power at a very moderate velocity of 
water, and a two-inch pipe about 25 horse 
power. All danger from the use of belts 
and pulleys was avoided, and when once laid 
inthe ground it needed no further atten 
lion. 


Horizontal Flange Punch. 





The accompanying engraving represents 
the horizontal flange punch, built by Hilles 
& Jones, Wilmington, Del. -In the con 
struction of this machine all pulleys and 
gearing are placed 
below the framing, 
that 
any shape can 
readily brought into 
position to be oper 
Bent 
angle iron can also 
be punched from 
either side, equally 
adapting the ma 
boiler 

ship 


so flanges of 


be 


ated upon. 


>» 
| 


i 

> for 
and 

builders’ use. 


chine 
makers’ 


machines 
in five 
jaws 
42” in 
depth, and to punch 
iron up to 1” thick. 
-_ 
A convenient 
little tool has just 
been patented in 
for bor- 
ing a hole through 
an opening much 
smaller in diameter than the hole itself. — Age 
of Steel. 
The distinction 


These 

made 
sizes, with 
from 6” to 


are 


Germany 


between the “hole” and 
the ‘‘opening” is not very well explained. 


Does the tool, in boring the ‘‘hole,” cut 
away part of the ‘‘opening,” or does the 


‘‘opening” expand sufficiently to let the 


‘*hole” pass through? Next time give us a 
plan and elevation of the hole, with a cross 
section of the opening, and the necessary 
specifications, so as to make the w/(hvle) 
intelligible. As it now stands it is decidedly 
an ‘‘open”’ question, 
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The National Labor Tribune, of Pitts- 
burgh, the largest circulated workingman’s 
paper in the United States and an uncom- 
promising advocate of a protective tariff, 
after noting the concerted action of iron 
manufacturers in four Pennsylvania towns 
in reducing the wages of their employes, 
makes the following comment: ‘‘ This whole 
sale reduction business throughout the coun 
try will eventuate in the organizing of ‘ free 
trade’ clubs, as the men will naturally con 
clude that protection is a farce, as far as 
they are concerned.” 



























































































LETTERS FROM PRACTICAL MEN, 


Universal Square and Bevel Protractor, 
Editor American Machinist : 

I send you a sketch of a new universal 
square and bevel protractor. I think the 
accuracy and adaptability to a great variety 
of work of this tool will commend it to 
mechanics. 

In the engraving, B represents a flat piece 
of steel made to swivel on the piece A, being 
made rigid, as desired, to the graduated arc, 
by means of ascrew, the head of which hooks 
under the arc. The graduated arc is fastened 
to part A, by means of small screws. The 
blade slips under the piece B, and is secured 
at the desired angle by means of the screw 
shown at C, which presses a small gib against 
the edge of the blade, causing it to bind 
against the shoulder at Jin piece B. By this 
arrangement an angle much more acute can 
be determined than by the ordinary tool used 
for this purpose, since if desired, the blade 
can be swung around parallel with A, when 
the tool can be used as a key-seat rule. 

_ With the blade set at 45° the tool can be 
used as a universal square. The insertion of 
a spirit glass at X, makes an adjustable plumb 
or level. 

The large graduated arc increases the 
accuracy of the tool. After setting at an 
angle the blade may be moved to any point, 
or removed and replaced without altering the 
adjustment. I think the various adapta- 
tions of this tool, as well as its accuracy of 
adjustment, will commend to mechanics 
who require such a device. 

WILLIAM E. GOLDEN, 

Fremont, Ohio. 


Single-Valve Engines. 
Editor American Machinist : 

I send three sets of indicator cards, taken 
from an 8” x14” engine. The cards were 
varied by changing the load, and those of the 
same set taken from the two ends of the 
cylinder at the same revolution. 

While I send these cards to dispel the prev 
alent notion that a common slide valve can- 
not be made to work as a cut-off valve, and 
cut off at a point less than about five-eighths 
the stroke, I hope those who have an idea 
as to what a card ought to be will not throw 
them aside without giving them an extra 
moment’s consideration. 

First, they show pretty conclusively that a 
single valve can be made to cut off at a point 
so short that the engine will not run away, 
as well as at all intermediate points out to 
seven-eighths stroke, or where the engine 
will do all it can be made to do. 

Second, they show that a single slide, if 
operated in the right way, with a simple 
eccentric motion, may be made tocut off alike 
at each end of the cylinder, at all positions 
from seven-eighths to zero. I should like to 
have those who are expert at these things 
figure out how they can arrange the valve 
and valve motion so as to get any more 
rotative effect on the line shaft from the 
steam used at either one of these three posi 
tions, regardless of the other positions, and 
settle their conclusionsin per cent., bearingin 
mind that pressure on the piston above a 
certain amount, while the crank is on or near 
the dead center, creates friction without pro- 
ducing rotation, and thus that a card with a 
vertical admission line is not necessarily one 
that gives the best results; and also bearing 
in mind that, at high speed, the indicator 
pencil, where the engine has a late admis- 
sion, does not necessarily represent the pres 
sure in the cylinder at that point. Thatis to 








with a drill with Y 
or beveled lips, for 
the reason that it 














UNIVERSAL SQUARE AND 


say, were the full boiler pressure admitted 
to the cylinder instantaneously, with an en- 
gine running at high speed, the admission 
line would not be truly vertical. 

It will be noticed that, instead of the valve 
having a constant lead, it is variable, and 
varies alike at each end, thus giving more 





PROTRACTOR. 
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Chucking Lathes—Flat Ended Drills. 
Editor American Machinist: 

English builders built special lathes for 
drilling with flat drills many years ago. 
The front head stock was single speeded 
with a large cone and spindle. A narrow 
belt was run from the spindle, just inside 


| 10 hours. 








will not ‘‘run” 
=: == when it meets a 
WT. OF © = blow hole or an 
Ki 2 1p. 11 inperfection of any 
: kind, or at least 


not to the same ex- 
tent that a beveled lip drill will. The drills 
were turned when made, but when one was 
wanted in a hurry it was made by grinding 
to an adjustable gauge. 

The drill rest was made with hardened 
stecl dies dovetailed in the slots, and adjust- 
In 
some shops rose bits were used for sizing 
holes, while in others half round bits were 
used with flat cutters held by two screws 
and adjusted to size by packing with paper. 
A skillful man will bore to Whitworth gauge 
every time in this way, but although it looks 
simple it rejuires practice, especially in 
grinding the drills and setting the drill rest. 
It isa rapid way ot doing work, especially 
where many pieces of a kind are to be made, 
in manufacturing cotton and woolen 
machinery. : J. K. C. 


ing screws for raising and lowering. 


as 


Remarkable Shatt Turning ona Scotch 
Lathe, 
Machinist : 

I see from your issue of March 3d, that 
Mr. Grant has taken up the matter of shaft- 


Editor American 


| turning, and that he will guarantee to make 


a lathe to turn over 300 feet of 2” shafting in 
My experience of 135 feet in 10 
hours is not to be compared to that in 


/quantity, but then the shafting was truly 
| turned to standard gauge. I said 50 per cent. 


more might be done, if nicety was unimpor- 
tant, which would make about 200 fect in 10 
hours, which is all but up to Mr. Grant’s 
210 feet actually done. 

On reading Mr. G.’s letter I thought I 
would like really to test the capabilities of 
our lathe, and the results exceeded my ex- 
pectations. I experimented with some 2" 
bars, and produced shafting requiring no 


| further finish, at the rate of over 9 feetin 12 
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CARDS FROM 


lead, more compression and an earlier ex 
haust when taking steam at full stroke, and 
a negative lead, with a later exhaust and less 
compression when cutting off short, than 
would be possible with a constant lead. 
This, I think, is a result that will stand in- 
vestigation, if not criticism. A 40 spring 
was used in taking the cards. 
Joun E. Sweet. 


Syracuse, N. Y. 


4 SINGLE VALVE ENGINE. 


the front bearing, to a long small drum over 
head; from this a belt drove a stud on the 
tail stock. This stud was fitted with a gear 
that could be thrown in or out of gear with 
the tail-stock spindle. Two fast and loose 
head and tail stocks were used on one bed, 
and one man virtually run two lathes. 

The drills were always made square on 
| the ends (for cored work). A truer hole can 
\be drilled with a square ended drill than 


minutes, or 45 feet an hour. [ continued 
the experiment for some hours, and turned 
out finished shafting at the rate of 450 feet 


| in 10 hours. 


This could even be exceeded, but then it 
comes to be a matter of the tools standing, 
and not of the stability of the lathe. 

Wo. SHANKS. 

Thomas Shanks & Co., Johnstone, near 
Glasgow, Scotland. 


Economy ot Naptha as Fuel for Boilers. 
Editor American Machinist : 

The recent article appearing in your paper 
entitled ‘‘ Petroleum as Fuel,” has caused 
me to send you a word in relation to my 
experience with naptha 71° B., asfuel. It 
not my _ intention enter into an 
argument with your correspondent on 
the subject, but simply to say that it has 
been my fortune to be so situated in my 
official capacity the past twelve 
years as to render it necessary to use naptha 
as fuel, and, if possible, to do so with bet- 
ter economy than coal, for the purpose of 
generating steam. The results of all my 
in that direction show that in this 
locality at least it is a more expensive fuel 
than any quality or kind of coal, and the best 
evaporation obtained in a practical test of 
some weeks, taking records of each twenty- 
four hours’ work separately is 16.12 lbs. water 
from and at 212° Fahr. for each pound of 
naptha consumed under tubular boilers of 
NAPTHA, 


is to 


during 


work 


good construction and setting. 


The Gear-Wheel Question, 
Editor American Machinist: 

I wish to call your attention to what seems 
to be an error in your reply to W. B. K., 
March 31. A wheel 1}-inch pitch, nearest 4 
feet diameter, should have 86 teeth and a di 
ameter of 47.916 inches, instead of having 96 
teeth. The largest pinion should have 28 
teeth, diameter 15.630 inches, instead of 32 
teeth; and the smallest pinion should have 
24 teeth, diameter 18.408 inches. This would 
make the centers 30.662 inches and 31.778. 


Adams, Mass. W. B. YATEs. 
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{If our correspondent will look again, he 
will see that the diameters and number of 
teeth given were for 1.57-inch pitch, and not 
for 1%-inch, and that they were given cor- 
rectly for this pitch. The reason for naming 
that pitch was because it came nearer pre- 
serving the relative size of all the wheels than 
a pitch of 1} inches. If Mr. Yates will re- 
vise his figures, we think he will find the di- 
ameter of small pinion, at 1#-inch pitch, 
should be 13.368 inches, instead of the di- 
ameter given by him. With this correction, 
of course, the wheels named by him could 
be used, if desired. ] 

~~ . 


The McGregor Balanced Slide Valve. 


The McGregor balanced slide valve, as 
represented by the accompanying engrav- 
ings, is made by Thomas McGregor, 148 
High street, Dayton, O. The construction 
of this valve. will be readily understood, as 
it consists simply of a plain slide placed 
upon a double ported seat. 

This seat has recesses in the middle and at 
the ends of the ports, which are covered by 
the plain flat surface of the valve Live 
steam is let into these cavities, and exerts a 
force tending to lift the valve from the seat. 

This force is more than counterbalanced 
by the pressure of steam upon the back of 
the valve, which keeps it in contact with the 
In this way the friction of the valve 
in moving back and forth upon its seat is 
greatly reduced. From the following par- 
ticulars and experiments sent us by the in- 
ventor, the more interesting details of this 
valve will appear: ‘‘ The wide difference of 
opinion among eminent engineers of the 
problems to be solved in reference to, as well 
as the functions to be performed by an ef 


seat. 


the valve measures 4.44” by 5.5”, which, at 
40 pounds boiler pressure, would produce 
976.8 pounds pressure upon the valve, 
Again, another good authority says that the 
pressure upon the back of a slide valve is 
that due to the area of the ports covered. 
Now, the area of the ports covered is 4.09 
square inches, which, at 40 pounds steam 
pressure, would be 163.6 pounds pressure 
upon the valve, Still another good authority 
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ficient slide valve, renders it extremely diffi 
cult to map out anything in the shape of a 
conclusive experiment. Some of the best 
authorities bave said that in figuring the 
pressure of a valve upon its seat it is neces- 
sary to multiply the exposed surface of the 
back of the valve by the pressure upon it in 
pounds per square inch. Now, I have tried 
numerous experiments with the model shown 
in the two perspective views presented here 
with, This model consists of a cylinder, 
with a slide valve.of the style shown fitted 
to it. live steam valve, 
through which admitted the 
steam chest through the valve G. Steam 
can also be admitted under the valve, through 
the valve J, and pipe WV. 

«*A stem, with lever attached at the top, 
permits the operator to apply a force which 
tends to lift the valve squarely off its seat. 
A second stem, with lever, is applied at the 
end, by means of which the valve may be 


P represents a 


is 1o 


steam 


moved to and fro upon its seat. 

‘‘By applying a spring balance to each of 
these levers, the forces exerted may be accu- 
rately measured. In this model the back of 
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covered, which would cause a pressure of 
163.6 pounds upon the valve; while the third 
example gives this pressure as 289.64 pounds 
upon the valve. The question now is 
Which is right? 

‘The difference between the first two au- 
thorities here quoted is about six to one, and 
between the first and last more than three to 
one. 

‘* Such discrepancies are rather curious, so 
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McGREGor’s BALANCED SLIDE VALVE. 


‘it is a difficult matter to arrive 
at anything accurate or definite, as the press- 
ure upon a slide valve varies greatly, as, for 
instance, upon locomotives, where, in differ 
ent positions of the block in the link, the 
valve covers and uncovers more or less port 
area,’ 

‘Tf we take the surfaces in actual contact, 
as the pressure or the source to which the 
pressure is due, we*will come as near to the 


usserts that 


true facts as by any other way.’ 

‘“ All these differences of opinion showa 
lack of reliable practical information; there- 
fore, such opinions amount to conjecture 
only. 

‘*The in actual contact in this 
model here shown are 7.241 square inches, 
which, at 49 pounds pressure, would 
289.64 pounds pressure upon the valve. 


surfaces 
be 


‘Let us compare the figures of some ex- 
perts. The first example herein alluded to 
has reference to the entire exposed surface 
of the back of the valve. This surface in 
the model would cause a pressure of 976.8 
pounds upon the valve. The second ex- 
ample has reference to the area of ports 


let us see what we get in actual experiment. 
The model was prepared for an experiment 
as follows: The stem through the top of the 
Steam chest was screwed into the back of the 
valve then carefully packed, It will there- 
fore be seen that by raising the right hand 
of the lever the valve will be lifted 
'fromitsseat. The distance from the fulcrum 
to the center of the pin through valve stem 
is one inch, and all the holes are one inch 
apart center to center. 


end 


The horizontal valve 
stem was then removed and the hole stopped. 
A steam gauge was attached to the pipe 7. 

‘““The water of condensation was drained 
from the pipe M, and cavities under the 
valve by the cock JN. ; 

* All being ready, steam was turned on at 
P, J being closed, and the cock N wide open. 
The gauge indicated 40 lbs. pressure within 
the steam chest, which pressure was care- 
A new and accurate 24- 
pound spring balance was secured and was 
first hooked into the 8” hole. An applica- 
tion of the full capacity of the scale at this 
point failed to raise the valve. It was suc- 


fully maintained. 


when the 17” hole was reached where a force 
of 24 pounds raised the valve from its seat. 
This experiment was several times repeated 
to prove its correctness. The area of the 
valve is 24.42 square inches, as previously 
stated, and if the pressure upon the back of 
the valve is due to that area at 40 pounds, it 
should take, according to our authority, a 
force of 976.8 pounds to raise it from its 
seat. The lever being graduated in inches 
by the holes, a pull of 24 pounds at 17” from 
the fulcrum would by multiplying 17 x 24= 
408 pounds raised. This, so far, is believed 
to be clear. 

‘“‘To determine theeffect of pressure under 
the valve face, the vertical stem was re 
moved, the hole stopped and the horizontal 
stem replaced by screwing it into the valve, 
after which it was packed. By moving the 
lever back and forth the valve was com- 
pelled to move with it. Without pressure 
above or below it moved apparently without 
friction. Steam was then admitted into the 
steam chest at 5 pounds pressure which 
sauses the valve to move a little stifly. 10 
pounds makes it moye harder; at 15 pounds 
the valve showed a resistance that en- 
dangered the stem, while an application of 
40 pounds rendered it impossible to move it 
by ordinary fair means. By opening the 
valve J, steam was admitted below the valve, 
filling the cavities and relieving the load 
upon the valve to such an extent that the 
valve moved quite easily. The area of the 
chambers is as follows: The middle ones on 
thefoutside 1.1” by 2.625" then 2.625 ’x 
1.875=3.609. The small chambers at ends 
of ports are 8.75” by .19’, of whic there 
are four, then 19” x8.75x4=--6.65". The 
sum of all the chambers is 10.049 
| square inches, which with 40 pounds per 


“wg 
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square inch exerts an upward pressure of 
401.96 pounds. The weight of valve witha 
pressure of 40 pounds upon it is as stated 
408 pounds, while the chamber pressure is 
402 pounds nearly, leaving a slight excess of 
pressure to keep the valve in contact with 
its seat. The 408 pounds is about 41 per 
cent. of what would be due to the area of 
the back of the valve, which would be 976.8 
pounds, and the area of the chambers is 
about in the same proportion to the back of 
the valve; orin other words, the chambers 
are 41.19 per cent. of the back of the valve, 
while the weight of the valve with 40 
pounds steam pressure upon it is 41.79 per 
cent. of that due to the back of the valve at 
40 pounds pressure, a slight difference in 
favor of top pressure. The valve by this 
process is tloated upon the steam pressure 
under it. 

‘*This device is notan imaginary one, but 
has been and is now being used with entire 
satisfaction upon a number of engines. 
Some of the problems connected with this 
valve are very interesting ones. 

‘* The device, as will be seen, is quite simple 
and does not interfere in the least with the 
economical design of slide valves or inter- 
fere in the least with the general construc- 


'cessively tried in each hole until at length | tion of the engine.” 
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How English Manufacturers Regard Our 
New Tariff. 


The fact that nearly all tariff legislation 
by Congress, which promotes the extension 
and enlargement of our manufacturing in- 
dustries thereby affording remunerative em- 
ployment to more workers for wages, and 
increasing our national wealth, is regarded 
with strong disfavor by British manufacturers 
is interesting and significant to every Ameri- 
can. This feeling on the part of our trans- 
Atlantic cousins is not prompted by envy or 
malice, for there are no hostile feelings ex- 
cept such as are inseparable from rivalry in 
the same commercial business. 

The matter for contention is whether con- 


sumers of manufactured goods in this 
country shall supply their wants more or 


less with foreign articles of the kind that 
can be produced here. With a tariff pro- 
tective in fact as well as in theory, but a 
small part of such commodities will be im- 
ported from Europe ; our industrial estab- 
lishments will be busy, workmen well paid and 
general business prosperous, unless other and 
extraordinary causesinterfere. Witha tariff 
reduced below rates that will safely protect, 
capital will not actively seek investment in 
manufactures, markets will be supplied with 
foreign goods, workmen who are fortunate 
enough to be employed must accept low 
wages, while thousands of others will be 
tramping about searching for employment. 
It is the old, old story told a thousand times, 
and just as true now as when the protective 
tariff was enacted over twenty years ago. 

No attempt is made to conceal this truth in 
England. The London Jronmonger, the rep- 
resentative journal of the British iron and 
metal manufacturers, in first commenting 
upon our new tariff, says: 


Where the duties are reduced we may be 
certain that the American manufacturers in 
corresponding industries will strain every 
nerve to meet the new conditions, by relucing 
wages or in other ways, so that it by no 
means follows as a matter of course that 
lower duties mst result in increased busi- 
ness for us. The tendency will be in that 
direction, nevertheless, and our manufac- 
turers will doubtless not be idle in doing 
their best to wtilize the opportunites so afforded 
to the best possible advantage. 

The few reductions in our tariff seem to 
have aroused great hopes in England. In 
its next subsequent issue the Jronmonger 
says: 

It would, perhaps, be premature to assert 
that the effect of the altered duties will be to 
immediately yield great results to British 
manufacturers, but it isa reasonable assump- 
tion that it will do something in the way of 
improving our exports to the great Republic 
on the other side of the Atlantic. 


* * x * * * 


The United States may not yet see the 
folly of protectionism, and it may be many 
years before they throw off the Customs 
taxes which burden their people, but they 
are, to say the least, beginning to tire of 
ultra-protection, and are manifesting uneasi- 
ness in connection with a system which 
makes the many pay for the benefit of the 
few. Every step they take, consequently, 
must needs be watched with deep interest by 
the people of this country, who are so closely 
allied with their cousins over the water. 
This feeling would be deep-seated in any 
case under the circumstances, even if no 
direct benefit whatever were likely to accrue 
to ourselves. It must, therefore, be all the 
more intensified when 7t seems likely that our 
pockets, as well os our sentiments, may receive 
encouragement and satisfaction. 

Those who are in sympathy with British 
manufacturers, and who desire what is out- 
lined in the above extracts, are clamorous 
for lower duties, and are obstreperous in 
their denunciation of ‘‘the folly of protec 
tionism.’’ Those, however, who are opposed 
to industrial suicide as a national policy — 
happily the great majority of American citi 
zens —are firm in demanding no further tariff 
concession to foreign manufacturers. 


> 
We are constantly receiving questions and 
other communications unaccompanied by the 





writers’ names. They all find their way 
promptly into the waste-paper basket. If a 


| writer wants to receive attention at our 


9 | hands, he can very easily do so by giving his 


name and address, His name, however, will 
not be published without his permission, 








Why Some Inventors Come to Grief. 


A taste for inventing when it once takes 
firm root in a person is very fascinating. 
An individual is first impressed with an idea 
which at first is vague and indefinite, but 
by turning it overin the mind it soon assumes 
a definite form, and the originator becomes 
convinced that he has struck a happy lead 
which if properly developed will make him 
a rich man. 

It frequently happens that at first only a few 
odd hours are given to experiment, with a 
little spare change, but before long his regu- 
lar business is to some extent neglected, and 
all the money that he gan possibly spare is 
expended in developing the new idea. He 
sits up late at night working upon his 
models, and retires with his head so full of 
his inventions that his rest does him very 
little good. The next day while engaged in 
his regular occupation he is suddenly fired 
with a thought of some new detail of his in- 
vention, and at once begins to sketch it out 
upon paper so that he may not lose it. Thus 
it goes from day to day, gradually encroach- 
ing upon his regular business until finally 
the latter ceases to be remunerative, and he 
is compelled either to give it up or drop his 
invention. He looks around among his 
friends and persuades some one to advance 
him an amount which he claims will be 
sufficient to build an experimental machine. 
Having matured his plans and completed the 
drawings, he proceeds to a machine shop 
owned by a prominent builder of steam 
engines, and perhaps astonishes the pro- 
prietor by the announcement that he has 
made a decided improvement upon the 
Corliss valve gear for steam engines. The 
proprietor looks a little amused and asks to 
see the drawings, to which the inventor 
makes no objection. In answer to questions 
the inventor says that in the first place he 
does away with the ‘“‘plug valves” used 
upon the Corliss engines, and uses flat slide 
valves instead. Next he does away with the 
wrist plate with its complications of arms, 
rods and pins. 

The eccentric is also done away with and 
instead of all the foregoing (as he claims) 
objectionable things he has a large number 
of gears, cams, tripping devices, ad infinitum. 
When his elaborate description of the new 
valve gear is completed, the proprietor in- 
quires if he is sure that the Corliss valve 
of the plug type, and he promptly 
answers ‘‘ yes,” and at the same time admits 
that he has never seen the inside of one, nor 
had any experience in running a Corliss 
engine, and in fact has never been an 
engineer at all, nor even a mechanic. The 
proprietor then takes him out into the shop 
and shows him the construction of the 
valves. A more surprised man it is difficult 
to find when he discovers that the valve 
(wuich he supposed from outward appear- 
ance of the cylinder must be a plug) is not 
a plug at all, and that the objections which 
he {had taken for granted must necessarily 
are purely The _ pro- 
prietor then good-naturedly explains and 
illustrates to him how the valve, which had 
been mistaken for a plug, is nothing more 
nor less than a slide valve shaped into a 
circle, and that it is one of the best forms of 
balanced valve, without complication, ever 
made. Ie also explains why so little power 
is required to operate the valve. While this 
explanation goes on the inventor stands with 
eyes and mouth wide open, and when it is 
concluded drops his drawings exclaiming, 
‘*T am aruined man!” This is no fancy 
picture, but is ‘‘taken from life.” 

It is sad when the inventor has developed 
his invention into a condition where he feels 
sure of its success, to have his fondest hopes 
blasted by learning that he has spent his 
time and money, as well as ruined his busi- 
ness in striving to produce a thing for which 
there is no reasonable demand, and in at 
tempting to overcome difficulties that do not 
exist. 


is 


exist imaginative. 


Too many inventors begin a course of ex- 
pensive experiments without suitable delib 
eration. When they get an idea that seems 
novel they at once make application fora 
patent, without thinking about its true 





practical value, or once asking themselves 
whether the contemplated improvement is 
really an improvement and if it will have 
any permanent commercial value. 

There have been many good things pro- 
duced by inventors which, although novel 
and exceedingly interesting, have no actual 
market value simply because no one will pay 
for them. 

——__ +e —__——_ 


Literary Notes. 


A TREATISE ON APPLIED MECHANICS, by 


Henry T. Bovey, M. A., with numerous diagrams 
and examples. Intwo parts. Price, $3.50. Pub- 
lished by John Lovell & Son, Montreal, Canada. 
This treatise on applied mechanics is writ_ 
ten principally for those who have had the 
advantages of a thorough mathematical ed- 
ucation in its higher branches, and involves 
a free use of the calculus. Part 1 con- 
tains definitions and general principles as 
to the strength of materials, as contained in 
chapter 1, while chapter 2 treats of the 
strength and stiffness of beams, and chapter 
3 of the transverse strength of beams. 
Chapter 4 treats of resistance to compression, 
as relating to pillars; chapter 5 of resistance 
to torsion, and chapter 6 on the strength of 
hollow cylinders and spheres. This con- 
cludes part 1. Part 2 is composed of six 
chapters, on the following subjects: frames, 
roofs, bridges, suspension bridges, arched 
ribs, and details of construction. These 
books are well written, and clearly printed 
upon good paper, and the high standing of 
the author would seem to indicate that they 
will meet with approval among advanced 
mathematicians and engineers. 


POCKET LOGARITHMS, to Four Places of Deci- 
mals. Including logarithms of numbers, and 
logarithmic sines and tangents to single minutes, 
to which is added a table of natural sines, tan- 
gents, and co-tangents. Price, 50 cents. Pub- 
lished by D. Van Nostrand, 23 Murray street, New 
York. 

This little book comprises No. 65 of Van. 
Nostrand’s Science Series. It is intended as 
a pocket book for civil engineers in field 
work, but, like other similar books, may be 
used wherever such tables can be applied. 





JUESTIONS 3 s huswins. 


Under thes head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 

















(136) H. L, L., Sacramento, Cal., asks : 
1. Can I straighten or turn a shaft too long to go 
between the centers of my lathe? A.—By using a 
‘“‘cat-head,”’ as described in the article: ‘‘To Turn 
a Shaft Properly’ in the AMERICAN MACHINIST of 
March 31, and a center rest, you can straighten the 
shaft and turn all but a short piece at each end, 
held in the chuck ; or you can arrange to drive the 
shaft on the head center from a pin in the end of 
the shaft and take the thrust on the center rest, 
and turn entirely to the end. 2. Why is an ex- 
plosion likely to oceur when the steam valve 
between two boilers, one of which is cold and the 
other has steam on, is opened? A.—Such a pro- 
ceeding would be dangerous for several reasons : 
for instance, so suddenly heating the cold boiler 
might cause rupture, suddenly reducing the tem- 
perature of the hot boiler would be bad, or the 
water might all be taken from the hot to the cold 
boiler, allowing the hot boiler to be burned. 


(137) A. A., Owen Sound, Ontario, 
writes: I have an engine 5X6” running at 300 
revolutions per minute, with 60 lbs. steam pressure 
I wish to load the engine heavily. The fly-wheel 
weighs 140 lbs. 1. Is it heavy enough? A.—You do 
not give the diameter of the fly-wheel. Assuming 
it to be 20 inches, it would be better if it were 100 
lbs. heavier. 2. Would it be an advantage to puta 
heavy wheel on the countershaft, which runs at 75 
revolutions? A.—It might help the matter a little, 
but not very materially. The additional weight 
should be in the engine fly-wheel. 3. I intend 
driving the countershaft by gearing from the crank- 
shaft. The pinion I intend using has 22 teeth, 234” 
face, and the wheel on countershaft has 8&8 teeth 
Are they strong enough? A.—You neglect to give 
the pitch of the gears, without which your question 








cannot be answered. Assuming the pitch to be 


| one inch, by shrouding the teeth they will be strong 


enough. 4. Will driving with gearing be as satis 
factory as a belt? A.—We should prefer a belt. 5 
I propose to use a ‘** Barton’’ machine for cutting 





barrel staves from ash and elm. Will I have 
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sufficient power? A.—We are not acquainted with 
the machine named, but should suppose your 
engine would be rather small. 


(188) M. W.F., Kansas City, Mo., writes: 
I bave an engine 9’x14”" running 125 revolutions. 
It has a double slide valve connected by bridges. 
The steam ports are 11-16/’x8’’, exhaust ports 
13¢’’X8’’, bridges 34, travel of valve 24%’. The 
steam and exhaust pipes are 2’’. We run with 60 
Ibs. steam pressure. The engine pounds on the 
center, and you will see there is no lap on the 
steam side of the valve. The exhaust lead is 3¢” 
The eccentric is keyed to the shaft. Can I add lap 
to the steam ends of valve, and if so, how much? 
4.—If you are not mistaken in your statement, 
your valve is badly proportioned. Such a valve 
could have 9-16/’ steam lap, and then open a full 
port for the admission of steam. We should say 
a good proportion for the valve would be: steam 
lap 9-16’, exhaust lap 3-16’. It would be better if 
steam pipe was 244” and exhaust pipe 3” 





(139) F. F., Port Allegheny, Pa., as 
1. Which will develop the most power—two engines 
12’’26’’, or one engine 24/’ x 26’? A.—The 24’’ X26” 
will develop about twice the power that the two 
12’’x26’’ engines will. 2. If I run the exhaust pipe 
in a stream of water, will it relieve the back 
pressure, and willit result in saving steam?’ A.— 
You will not be likely to find any saving. 


(140) O. F. M., Quincy, Pa., asks: What 
should be the dimension of valve and ports of an 
engine 2’’x4’"? A.—You can make steam ports 
144/’x114’’; exhaust port, 4’’ x 146’; steam lap of 
valve, 3-16’’; exhaust lap, 0; travel of valve, 1’ 


(141) C.F. D., Pottsville, Pa., asks: Who 
was the first to turn the exhaust steam from a 
steam pump into the suction, and when was this 
arrangement first usedy A.—We are unable to 
answer the question of our correspondent. If any 
of our readers can do so, we shall be pleased to 
hear from them. 


(142) M. S., Middletown, Ohio, asks: 
Which of the following will work the easiest—a 
serew cut 1” pitch, double thread, driven from an 
18-toothed gear, the gear on the screw having 35 
teeth, or a screw 1%" pitch, driven with mitre 
gears? A.—The last mentioned screw will have a 
slight advantage. 


(148) A. F. W., Howard, R. I., writes: I 
am burning, for steam heating purposes, 3,000 Ibs. 
of coal per day, and assume that 1 Ib. of coal 
evaporates 9 lbs. of water, or that 27,000 Ibs. of 
water are evaporated into steam at 50 Ibs. boiler 
pressure. On this assumption, how many cubic 
feet of steam of that pressure am I using? A.—A 
pound of water will occupy, in steam of 50 Ibs. 
gauge pressure, about 6.34 cubic feet; hence the 
number of cubic feet of steam in 27,000 Ibs, would 
be 27,000 6.34=171,180. 


(144) A. F., Charleston, S. C., writes: I 
have a double plunger pump, that I use for feeding 
hot water from heater to boilers. One of the 
plungers is 24%’ diameter, and the other 344”. The 
stroke is 2%4/'; speed, 72 revolutions per minute. 
Will you please tell me the capacity of my pumps, 
supposing everything to be tight, and also how you 
obtain it? A —The area of the 24%” plunger is 4.9 
inches, and the displacement per stroke is 4.9X2.5- 

225 inches The area of the 344” plunger is 7.66 
inches, and the displacement 7.662.5+19.15. The 
displacement per stroke of - two plungers would 
be, 12 254-19 15=31.4 cub. in., or 31.472 60= 135,648 
eub. in. per hour. The mast of cubic feet per 
hour would be, 135,648+1,728=78. This is on the 
supposition that the pump works perfectly, but 
there will be some loss from the barrels not filling 
entirely, and from some escape before the valves 
close. This loss, if the valves are in good condi- 
tion, may amount to 10 per cent. 


(145) L. L. E., Trinidad, Col., writes: I 
am about to set a boiler of the following dimen- 
sions: Length, 22 feet ; diameter, 48” ; 4 flues, 914’ 
diameter. What I wish to know is: k How much 
below the boiler should the grate be? A.—Forcoal, 
18” to 24’... 2. What space should there be between 
the bridge wall and boiler? A —Youcan make the 
space 7’. 38. What space should there be between 
the wall and back end of boiler? A.—For con 
venience of getting in, 2 feet is a good distance. 
4. How large should the combustion chamber be? 
A.—Unless you make special arrangements for in- 
troducing air at the bridge wall, you can start from 
behind it, about level with the grate, and slant up 
6’ or 8’ in the run to the back end of the boiler. 
It makes but little difference exactly what this 
space is. 5. What should be the length of the 
grate? A.—Five feet will bea good length. 6. The 
stack is 42 feet in height. Is it high enough? A. 
It would be better if it were twice that height. 


(146) F. H. T., Rockville, Conn.: 1. How 
ean I ealeulate the horse power of an oscillating 
engine, 3/’X3’, at 300 revolutions per minute, &0 
Ibs. gauge pressure? A.-The fact that it is an 
oscillating engine will make no difference in caleu- 
lating the power. The area of a 3” piston is7’’, and 
the piston speed is 150 feet per minute. You ought 
to realize a mean effective pressure of 40 Ibs., on 
which supposition the indicated horse power will 


be: 
7 =« 40™ 150 


33000 


1° 
Lie 


The proper way to determine the power of your 
engine is by means of the indicator or friction 








brake. 2. Do you calculate differently when the 
steam is cut off early in the stroke? A.—Yes. By | 


the aid of hyperbolic logarithms, you can calculate 


the mean effective pressure for any point of cut-off. 


You will find this explained in any modern work | 
on the steam engine. 3. What is the simplest way | 


of reversing the motion of an oscillating engine? 
A,—That will depend entirely on the construction 
of the engine. 4. What will prevent case-hardened 


iron from rusting? A.—Cover with oil or varnish, | 


to protect it from moisture. 


(147) A. J. P., Southbridge, Mass., asks: 


If a flue over the top of a boiler is detrimental, 


what better would it be to set a boilerasindicated | 
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foundry, 





» another cotton fae 


business is a 


intends to erect a new large 


in the followlng extract, and then fire with wood, | blast furnace in or near Birmingham, Ala 


pegead a sheet of flame to encircle the boiler? 
‘Again it is not only unnecessary but positively 


of the boiler. We never close in lower than the 
base of the dome, and it is still better to carry the 


wall clear over, leaving a jacket space, that is, | 


keep the walls 4’’ away from the shell at the side, 


and after getting above the middle, turn an arch 


clear over, keeping away from the shell 6” to 10” 
At the front end the brick is closed in on the shell 


A party at Atlanta, 
| necessary for the 
detrimental to close in the side walls at the middle | ; 5 / ; 
The machinery business in Chicago has become 
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tion is sharp 
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for a foot all around, and at the back end it is | ter county, Pa. 


also closed in above the level of the top row of 
tubes. It will be seen that no draft or flame can 
pass above the middle of the boiler, but the upper 
space becomes filled with dead gas, at a moderate 
A.—It may 
be possible that for some special case it would not 
be advisable to set a boiler as indicated, but they 
are set in this way for almost all kinds of fuel, and 
we have never heard of bad results from it. 


heat and without oxidizing properties.” 
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sertion under this head. About seven words make a 
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Wednesday for the ensuing week's issue. 


Stee Name stamps, &c. J. B. Roney, Lynn, Mass 
Portable Forges, $10. Holt M’f’g Co., Cleveland, O. 
James W. See, Consulting Engineer, Hamilton, O. 


Lyman’s Gear Chart. How to lay out gear teeth. 
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Mechanical Engineer. Complete motive power 
outfits a specialty. Peter Banta, Cold Spring, NY. 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 

Machine designing and general engineering work, 
T. J. Winans, 54 M. & E.R. R. Av., Newark, N. J. 

Currier & Snyder's Improved Upright Drill. Send 
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R. Dudgeon, 24 Columbia st., New York, Improved 
Rydraulic Jacks and Roller Tube Expanders. 


Wood Engraving Gone in best manner. Designs 
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Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 42.) New York City. 
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or cylinders. C.C. Hill, room 8, Uhlich Block,Chicago | , 
| foundry, 


For a strictly first-class automatic engine of from 
ten to sixty horse power, address, The Straight 
Line Engine Co., Syracuse, N. Y. 


H. E. Penney, manufacturer of Steel Spring 
Cushioned Helve Hammers. Photo and circular 
on application. Minneapolis, Minn. 


For sale or exchange for a small engine lathe, 
one 4% H. P. Herre nom Yacht Engine. Address, L. 
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' Patent Binder” for the AMERICAN MACHINIS1 
holds'5 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton street, New York 


Free—‘‘ Useful Winks on Steam.” A book of 96 
pages, illustr ited. Valuable to engineers, steam 
users and those about purchasing steam machinery 
By mail, 15 cents, or free on personal eppne ation. 
E. E. Roberts, 107 Liberty St., New York City. 


We manufacture the cheapest Injectors and best 
Steam Jet Pumps in this country, and offer to /ive 
men the most liberal terms ever named. Drop 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 


Now ready for delivery, volume 5 of the AmeEri- 
CAN MACHINIST, Comprising the year 1882, (52 issues) 
complete with index, in substantial book form 
Also a few remaining of volumes 3 and 4 compris- 


{ing the years 1880 and 1881, can be sent anywhere 


by express. Price of each volume, $4.00; express 
charges to follow. AMERICAN MACHINIST. Pubtlish- 


| ing Company, 96 Fulton street, New York City. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord 
al’s Letters, comprising the choicest selections 
from the series of articles entitled * Extracts from 
Chordal’s Letters,’ which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, oleh. $2.00. Will be 
mailed and prepaid on the receipt of the price. 
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A number of leading English iron and steel 


manufacturers have written that they propose to 


visit Tennessee during the latter part of March 


forthe purpose of making a thorough investiga- 


tion of the mineral resources of that State, with a 
view of investing largely in the manufacture of 
iron and steel 

William Tolhurst, Troy, N. Y., is shipping a large 
order of laundry machinery to Rome, Italy. He 
will accompany it to superintend its erection. His 
shop is kept busy at present on laundry and broom 
machinery, and on an order for fine die work for 
moulding a new plastic substance, said to be su- 
perior to celluloid 

June Manufacturing Company, Chicago, Ill, are 
so driven with work they have been obliged to in 
crease facilities, both in shop and tools. They ex: 
pect to be in their new quarters, corner of LaSalle 
and Ontario streets, May Ist. Mr. Hughs, superin 
tendent, is now getting up the tools to make Hew- 
itt’s Giant Screw Wrench 


The Alexandria (Va.) Mining, Manufacturing and 


Warehouse Co, has recently been organized to en 
| deavor to make that city a manufacturing center 


The Virginia Midland Railway Company is par- 


| ticularly interested in the project, on account of 


the iron ores, manganese, copper and other min- 


.. 2 lferals g j Pitter 
Jarvis furnace. | er ils along the line of its road. 


S. S. Hepworth & Co., manufacturers of cen 


| trifugal machinery, of New York City, have erect- 
Beaver Falls. Pa.. | ed a new foundry and machine shop at Yonkers, N, 
| Y The foundry is 50x100 feet, and is just being 


; | titted with a 42-inch cupola, two center cranes, and 
organizing a | 


joint stock company for the establishment of an 
woolen factory there. 


a traveling crane. Work will be started this week, 
but the machine shop will not be in full working 
order before May Ist H. W. Harris, of New 
Brunswick, N.J., has accepted the position of fore- 


} man of the foundry 


Germany now possesses twenty-two locomotive 


| works, four of which manufacture engines for nar 


row-gauge roads. The annual production of the 
eighteen others is about 1,730 engines. Prussia 
alone turns out 1,060 locomotives. Berlin has three 
shops, making 45°; Hanover has one establishment, 
Which furnishes 200 locomotives, and Hesse-Nassau 
one, Which manufactures 150 annually. The an 
nual production for narrow-gauge roads is seventy. 
Switzerland can make 350 

The Ritchie & Dyer Co., Hamilton, Ohio, have 
more orders for their traction engines than at any 
other time within a year, and inquiries are more 
numerous than ever before. They have adapted 
their regular road engine to run on rails, thus 





making a cheap and. efficient locomotive. Mr. 
Ritchie, of this company (formerly superintendent 
of the Owens, Lane & Dyer Machine Co.) claims to 
have made the first successful American road loco- 
motive above thirteen vears ago 

The Oskaloosa (Ia.) Power & Land Co., propose 
to put ina plant of four 250-horse power engines 
for the purpose of renting power. They will use 
slack coal, which, it is Claimed, will make power at 
one-half its equivalent in any other shape. They 
will erect for renting, adjoining the power-house, a 
single-story building, having ten rooms, 40x80 feet 
each At the other end of the power-house, lots of 
any size wanted can be rented for any purpose. 
The plant will be ready about August Ist. Manu- 
facturing establishments in Oskaloosa are made 
free from taxation for five years 

The Springfield (Mass.) Republican says: The set 
tlement of the tariff question has given Berkshire 
manufacturers a decidedly hopeful countenance, 
and there are already more signs of activity, 
especially in the north part of the county, than for 
some time before. The Adamses begin to feel it. 
with their large cotton goods enterprises, but no 
such “boom” will be experienced this season as in 
the past two or three years. The iron interest also 
begins to feel the benefit, and the Lanesboro fur 
nace will, it is said, go into blast, as will also some 
of those of the Richmond Iron Company. 


\ new rolling mill is in course of construction 
at Toledo, Obio, by a company known as the 


Maumee Rolling Mill Co, with $500,c900 capital 
Il Ss. Walbridge is the president; I. Droege, vice 
president and general manager; H. 8S. Worthing 
ton, treasurer; | Hf. Van Bocuen, secretary. 
They expect to be in operation by the end of the 
year. The capacity will be one hundred tons 


The main building will be 362x100 feet, with forty 
feet of shed on either side Other buildings are 
the foundry, 60x54 feet; the machine shop, 64x32 
feet, two stories: and the office, 44x35 feet, two 
stories 

‘The Champion City Illustrated ” is the title of a 
pamphlet issued from the office of the Springfield 
Ohio) Republic. The largest manufacturing estab 
lishments in the city are the five engaged in making 
Champion mowers — reapers, viz.: Whitely, Fass- 
er & Kelly, The Champion Machine Co., Champion 
Bar & Kni fe Co., Champion Malleable Iron Co F 
and Warder, Bushnell & Glessner. Taken together, 


they form the most extensive agricultural machine 


| shops in the world. The new shops of Whitely, 


| WOhands. “A 


good idea of the immense size of this workshop,” 
says the Republic, ** may be obtained by imagining 
a building almost seventeen thousand feet in length 
by sixty feet in width, a continuous room three 
miles and over in length \ machine a minute is 
the capacity of this huge institution. Imagine, if 
you can, that at each minute tick of your chro- 
nometer a complete Champion machine is rolled 
from the stocks and housed or shipped to its desti 
nation ; six hundred machines from sunrise to sun 


set—an annual production of one hundred thousand 
Included in this establishment will 
be a large rolling mill and steel works 
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Machinists’ and Engineers? Supplies. | FOR SALE. T THE DEANE 55 


Steam Pumps for Every Service. 


New York, March 29, 1883. We have the following second-hand Machinery 
Send for New Illustrated Catalogue. 


Considerable business has been done in the supply | | for sale, viz. 
THE DEANE STEAM PUMP CO., 


line during the past week, and the leading machine One Iron P lane ‘r, to plane 24 feet long, 62in. x 62 in. 
HOLYOKE, MASS. 


tvol builders are quite busy. There has been a | square. It is powerfully geared, heavy and in good 
92 & 94 Liberty St., 54 Oliver St., 226&228 Lake St., 











tendency recently, on the part of some dealers to | OTder. ‘ ery oe 
cut ote us to effect sales, but, with such exceptions, | One Planer to plane 15 ft. long 51 wide verygood. 
prices remain unchanged. The feeling is good. Aged ot So , to plane 12 feet long, 36 in. x 382in. 
Pam -" rsp tae aaceiear oreo One Iron Planer, to plane 12 feet long, 30 in, x 30 in. 
My ; ‘ One Pit Lathe face plate 6 feet dia.. with inter- 
to $2.25. nal wheel full dia., external wheel 38 in. dia., quad- 
Iron and Metal Review. ruple geared, will turn 10 feet dia. and 22in. face in 
pit, swing 60in. over ways, 48 in. over carriage, 21 

The Pig Iron Market continues weak, and con- ft. 6 “> coo Ngee my —— saan ees 

sumers persist in holding off in anticipation of still | , One A owhs by he, will take 1 : 2 ~ 1 ween He 
lower prices. Indeed, there seems to be a slight | STS: and Swing Su In over ways, has hollow spindle. 














tendency in that direction. The tone of the market | #74 is adapted for both turning and boring, with NEW YORK. BOSTON. CHICAGO. 
vague countershaft. Complete 
ope ee cn ogy sei yg A 50. Foun- One Engine Lathe, will take in 11 feet. 6 inches THE 


dry, No. 2, $21.50 to $22.50. Grey Forge, $18 to $19. between centers, swings 48 inches over shears, and 
wy ' ” 2g 
‘he demand for Foreign Iron has been extremely 82 inches over carriage. It has internal gear, and 


‘ross-feed, with countershaft. All complete. 
light during the past week. Importers feel but | ‘ af Py CEN e. 4 4 sem aplasia : 
Sitls aacnemenement to socumalate any etock at One Slotting Machine, 12 in. stroke, slots to the 


their own risk, as there is very little profit upon im- | ©! nter of 46 in. Adjustable table and universal 


feed motion. 
te ( s ) 
og oe + ahora pb to $99. Rg et dl tay One Combined Power Punch and Shears, to punch 
) oe Den. ve 


. ‘a : 9 %, and shear 44 in. iron. 
2 $94.5 S ree. $2 24.50. Carnbroe. | 4% and 
$50 Eglinton. 7 i $21 50 'Dangloan, $24 to| one (xle Lathe, Fitchburgh Machine Co 
$24.50. Dame slington, $21.75 to $22, ahi agi | One 13 in. Shaper, Lowell Machine Shop. 
5 ‘ “i <a own & Sharo Screw Machine 
Wrought Iron Scrap is in fair dem: ind at $26.50 | One No. 1 Brown & Sharp Screw Machine. 


to $27 for prime selected from yard, and $25 ex-ship. One Pond’: double Miller 

The Steel Mills are receiving a few large orders, ; ; , F 
but prices remain unchanged. Old Rails are dull The George Place Machinery Co., 
at $28 for Double Heads, and $23 50 for Tees. Mer-| 121 CHAMBERS AND 103 READE STREETS, NEW YORE. 


chant Bar is fairly active at 2c. to 244¢c . list prices. | 
CURTIS 


Coppe re ontinues dull and weak at 171 4°. Banea | 


Tin 22c.; Straits and Malacca, 21%c. to22e ; Billi 
For Steam, Water and Air, 
MANUFACTURED BY 


ton and Australian, 27740 to 23c ; English Lamb 
and Flag. 22%c. to 22144c ; English Refined 224c.; : 
Curtis Regulator Co. 
a OrVERe’ Oe Gives more power for the same size, 
" |also better average results from ful! 


Spelter, Common Dome atic, 1.65¢c. to 47%4c.; Refined, 
Boston, - - Mass. 


8c. to 8%4c.: Lead 4.60c. to 4.65c.; Refined, 4.70c.; 
a to one-half gate than any other water 


Antimony, Hallett’s, 9342, to 9%¢c.; Cookson’s, 
GENERAL AGENCIES: 


1034c. to 10%e. 
109 Liberty St., New York, | Wheel ever made. It is moderate in 


——>—WANTE D—= 
925 Market St., Phila., Pa, 


** Situation and Help” Advertisements, 30 cents for | 
each seven words (one line) each insertion. Copy 
should be sent to reach us not later than Thursday 
norning for the ensuing week's tsmue. 

80 Market St., Chicago, I. | COSt, COMpact in form, and not liable 
Cor Holliday and Saratoge 
Wanted—A draughtsman accustomed to_ tool Streets, Balti ; 
work, who has bad shop experience. Address, eets, Baltimore, to get out of order. 
Vega, Worcester, Mass. BUILT BY— 


A mec banical engineer, now superintendent, de- R DEALERS 
sires a position as draughtsman, superintendent or COO ~ E & oe IN 
-manager. Address, M., AMERICAN MACHINIST Office. “ P 

A mechanical engineer, thoroughly competent to Machinery and Supplies, 


erect and start a ‘‘ wire mill,” desires an engage- 


M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


Davidson Steam Pump Co., 


OFFICE & WORKS: 

41 to 47 KEAP STREET, BROOKLYN, N. Y. 
Warranted the Best Pump made 
for all Situations. 

KELLY & LUDWIG, Agents, 
49 & 51 North 7th St., Philadelphia. 






















Wanted—Two good mac hinists at the Orange 
Co. Furnace, Middletown, N 

Wanted—By an experienced tool-maker and 
general machinist a ae as superintendent or 
foreman. Address, T. M., Box 12, Am. MAcHINIST 








ment. Address “ Steel Wire,” care Am. MACHINIST. 12 CORTLANDT ST., NEW YORK. SHOPS 
Wanted—Position as foreman by competent ma AGENTS FOR 
chinist. Manufacture of specialties preferred. No . 





objections to country. Address, H., care T. 
Burcball, 117 North Morrow St., Wilmington, Del. 

Wanted—A machinist fully competent to build 
steam engines and general machinery. Must be a 
strictly sober man. Give age, references, etc. Ad 
dress, Salem Iron Works, Salem, N. C 


Mechanical Draughtsman experience od in sewing 
machine work, electrical machinery, &c., having 
excellent references from first-class houses 
desires a position near the city. Address, D., Box 
1, AMERICAN MACHINIST. 

Wanted—Machinists. Strictly first-class vise 
hands and fitters. Experienced men, accustomed 
to machine tool work, can obtain steady employ 
ment at liberal wages. Address, Niles Tool Works, 
Hamilton, Ohio. 


The Waters | Holyoke and a Mass. 
Perfect Governor. 


Having Adjustable Send for Catalozcue, Circulars and Price List 
Speed, Automatic | to either of the above places. 
Safety Stop, Sawyer's 
Lever, and Solid Com 


sures | THE CAMERON 


For Machinists, 

ways, Mills, Mines, &c. ; ' 
ular # state that 

Draughtsman of theoretical knowledge, and long peng my cAvartineniont ” v 

practical experience in the construction of marine in this paper. 


and stationary engines, sugar plantation machinery - : 

ond proses: mail work, is open for engagement ; AT HOME AND ABROAD. 

will go anywhere for a reasonable salary, where Steam 3 Dro Pile Drivers. 

comaeed is wanted. Address, Draughteman, THE A. S. CAMERON 


care AMERICAN MACHINIST, 
» >. > ile ‘ . 
=Wanted—A position as superintendent or fore- Skinner’s Patent Steam Pile Hammer 


4 bs : ’ 
man, by a moulder of long experience, competent | automatic; very effective; simple and dur- STEAM PUMP WORKS 
to take charge of afirst-classiron foundry. Eighteen ‘4 J 


years’ experience as foreman in construction of | able, with recent improvements. 
steam engines, pumps, presses, hydraulic ma- f t 

chinery, turbine wheels, grist and saw mill work, VU LCAN IRON WORKS Foot of Eas! 23d Stree, New York, 
etc. References furnished. R., Box 2, Am. Ma- , 

CHINTST. CHICAGO, ILLINOIS. 

















Light and fine interchangeable machinery to 
order. Foot and power lathes; slide rests, &c. 
Catalogue forstamp. Edwd O.Chase, Newark, N. J 

Wanted—Second-hand three or four hundred 
lbs. steam hammer. Address, Cherry Grove Iron 
Works, Garfield, Warren Co., Pa., stating condi- 
tion, cash price, and name of maker. 

A large manufacturing corporation, exceptional- 


“The Only Pertect® 
BUFFALO 
PORTABLE 





FRIEDMANN’S 


Mii 


FORGES. | | ay : Patent Ejectors, 


The Lightest, OR 


ly favored in its location at tide water, in success Strongest ,most 
ful operation for over forty years, is desirous of durable, easiest 
increasing its business by taking up specialties of working, and J 


established utility and merit, in either wood, iron 
or composition, light or heavy work. Correspond- 
ence solicited from parties interested. All com- 
munications treated confidentially. Address, A., 


care AM, MACHINIST 
—RELATING TO— 
Steam Engines, Machinery, Patentees and Manufacturers, 
Heat, Gas, Electricity, Cast- Beffalc. N. V. 92 and 94 Liberty Street, 


DESCRIPTIVE br 3 ae ~ FOR SALE. 4 NEW Lining 4 NON-LITTING INTECTOR. NEW YORK. 


, 100 PAGES, 1883, nk. 
SENT FREE ON APPLICATION, One Tron Planer. Planes 42 inches x 12 feet. BEST BOILER FEEDERS IN THE Send for I!lustrated Catalogue, 
2. 


Built by New York Steam Engine Co., 1873. W ORLD. 
E. & F. N. SPON, 44 Murray St., N. Y. E. P. BULLARD, 14 Dey Street, New York! 


WM. B. BEMENT & SON, “ncn: K | ql ’ 
TELE STANDARD! 


in every way 
The Best Portable 
Forge Made. 


BUFFALO 
FORGE CO. 


For Conveying Water and Liquids, 


Pat, Oilers & Lubricators, &, 
NATHAN & DREYFUS, 

















7) Metal Working 


MACHINE TOOLS 


of all dese riptions. and of a great 
number of sizes; including also, 


STEAM HAMMERS, 
STEAM & HYDRAULIC RIVETERS, 














Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE, 


KNOWLES STEAM PUMP WORKS, 


86 Liberty Street, 44 Washington Street, 
NEW YORK. BOSTOAK. 


CRANES, 
Punches & Shears, 
Bending Rolls, 
Plate Planers, &c, 




















Aprit 14, 1883.] 





AMBHRICAN 





MACHINIST 








NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘Nicholson File Co’s” Files and Rasps, “ Double Ender” Saw Files, ** Slim’ Saw Files, 
‘‘ Bacer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel: 


Manufactory and Offices at PROVIDENCE, R.1.-U. S. A. 





PATENT NICKEL-SEATED “ 


MERITS OF THE 


POP” SAFETY VALVE. 


e 





CLEVELAND, O., May 11th, 1882. 
CONSOLIDATED SAFETY VALVE CO., 
111 Liberty Street, New York. 


GENTLEMEN :—Replying to yours of the 6th inst.,I have handled your 
Nickel-Seated Valves for past seven years, placing them on a large number 
of boilers, and watching their operation closely, and never had a customer 
who has had any trouble with them, or known of anyof the valves failing 
to open promptly at the pressure they were set to blow at. Your valves are 
capable of doing more than you claim for them, —a 24% inch ** Pop’? work- 
ing at 50 pcunds of pressure, or upwards, will relieve a 75 H. P. boiler of all 
the steam it can generate; which is more than an ordinary safety valve, 4 
inches in diameter, can do, to say nothing of its liability to corrode and 
stick on its seat. In short, I would not put an ordinary valve on my own 
boiler, and only under protest on a customer's. 


Yours Respectfully, 
T. R. BUTMAN, 
Gen’l Manager Butman Furnace Co. 















THE 


American Del Chuck 


Is the cheapest 3-parallel 
Jaw Chuck. Price, $4. 
=> Sold by all Tool Dealers. 

BREHMESB BROS., 440 North 12th Street, Philadelphia. Pa. 


JOSIAH MACY’S SONS, 


= 189 & 191 FRONT ST, NEW YORK. 


bul Mali Thee Oil Manufacturers, 


We make a specialty of compounding oils 
for high-speed engines and all pur 
FOR COAL OR COKE, 
BRADLEY & CO., - Syracuse, N. Y. 


poses not in the ordinary 


PATENT 

HOT 
POLISHED 

SHAFTING. 











Established 1822. 


IRON COMPANY, 


AFROW, ©. 


Superior to any shaifting in market for the following reasons, viz.: 

1st.—It is perfectly straight and round. 2d.—It ¢an be rolled ac- 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 
bearing surface. 6th — It is made of superior stock. 
_ Sizes made from % to 3% inches, advancing by sixteenths. Price 
ne, eae references and other information, furnished on applica- 
10n to 


AKRON IRON CO., Akron, O., Sole Manuf’rs,. 


| Samples Submitted Free. 























OrE. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 
es ’ 
a | _T. NEW’S PREPARED 
= 

ar ROOFING 

egseé # 

had <= = For steep or flat roofs. Applied by ordinary workmen 

= ei = | at one-third the cost of tin. Circulars and samples free, 

o = = + Agents Wanted. T. NEW, 38 John Street, New York. 

—i Zs = | WORCESTER MACHINE SCREW CO 

oo = : TT AAA AAAAAAAAS 

=z o (iz hh E | 1 t 

O° <3 4 1h 

-s &: AND NEW YORK 

a = MANUFACTURERS OF 
STANDARD MACHINE SCREWS. 
EFRATCHET SSCREW-DRIVER. 


E’-ATENT 

__—sW#wPrice = per set, one handle and three blades, 

\ drop forged tool steel, $2.25, All goods war- 

— ranted. Send for Circular. Address: Rhodes 
& Hays, P. O. Box 25, Hartford, Conn. 








ee 


Improved Hoisting Engines, 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES. 
With Reversible Link Motion, or 
Patent Friction Drum. 


Manufactured by the 


LIDGERWOOD MF’G CO. 
Offices and Salesroom : 96 Liberty 
Street, N. Y. 

Works : Partition, Ferris, and Dike- 
. man Streets, Brooklyn. @ 
G. S. WORMER & SONS, Agents 
Chicago, St. Louis & Detroit. 


Ji 


Minn, 
i 
@ 


























perfectly. 
Price complete, with 
emery wheel, boxed, #15. 
Send for circular to 


Trump Bros. Mach. Co., 
Manufacturers, 


Wilmington, Del.. U.S.A. 


|\C. W. LE COUNT, South Norwalk, Conn. 
] This dogis very heavy, 2 Co 
and is warranted not — > re 
to break with any work a4 
GRINDER acta 0 Bg 
. 0 &8 
3 Or. saiw. oe 5% < 
" . 34° +s we 5 = 
For truing hardened ting oo o's & 
centres and keeping soc 
true, without remov- 16” 3 83 = 
ing from lathe, or | Be on 
drawing temper. 11.2 o 2B ¢ 
a ee, ad- 1 3-4 5 Fe & 
justed to any lathe, eae é 
and does its work - 
3 
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Full set, 19 Dogs, 26 
No. 20 1-2 in 
v" $t..6 : 
Small set of 8 


rom 





‘pouepsey] pus ope 9438] 


900 13318 AAVIH S.LNNOD 





; « , 7 14 in 
| “. 6.3 g0 
| “gli a if 
| 10 .L 1-2 - 1,10 17..4 
| “11.08 94 - 1.25 Set of 12 fron ° 
| *'34..8 1.40 inches, & 
Ls 


TEAM PUMPS, AIR COMPRESSORS, 

Friction Hoisting nes, Vacuum Pumps 
and Condensers, General Machinery, Steam En 
gines. Capacity to bore cylinders *10 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Lron Works Co. 
SOUTH NORWALK. CONN 


HW.JOHNS 


ASRESTOS 


ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, | 
ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, | 











| 
% : | = —— ie Bo, 
Made of strictly pure Asbestos. = — —= es, pes : 
bh wb | Te a —— — 
H. W. JOHNS MFG CO, : — 
87 MAIDEN LANE, NEW YORK, | RADIAL DRILL 
Sole Manufacturers of H. W. Johns’ Genuine | MADE BY 
ASBESTOS LIQUID PAINTS, ROOF s 
PAINTS, ROOFING, STEAM PIPE AND) 
BOILER COVERINGS, FIREPROOE | eC S acd née 0 
COATINGS, CEMENTS, ETC. | "9 


WILMINCTON, DEL. 
SCHAFFER & BUDENBERG, am 
NEW INJECTOR ~~ 


Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure. 


UTILIZES A POWER HERETOFORE THROWN AWAY, 


Works automatically at a steam pressure of less than 
half a pound. Adapted to all pressures. 


For LOCOMOTIVES as well as STATIONARY ENGINES. 
WORKS AT BUCKAU, — CERMANY. 
DEPOT GENERAL OF THE UNITED STATES, 
W. HEUERMANN, 40 JOHN ST., NEW YORK. 


OUR SPECIALTY IS 


Eeanomival 
Pomsns 


Of 5 to 25 H. P. 


Descriptive price lists and samples free. 


















Of 1,900 in use, not 
one has Exploded, or & 
can show a rupture 
idue to their absolute g 
safety and simplicity. : 





In finish and construction these engines are admirable, and will compare favorably with 
those of higher price. Each is built on a perfect system of duplicating parts—a point of 
convenience to customers. Correspondence solicited, and Catalogues mailed to any address, 


SKINNER & WOOD, Manufrs. 


ESTABLISIVED x BRI, RWwPA. 
WORTHINGTON 
Heavy 


Universal p Py pines 


Milling : 
Machine. (ofrtwme, co oth, 0” 
Wier vet STEAM 
ee 2. PUMPS, 
HENRY R. WORTHINGTON, 


239 Broadway, New York, 
Kilby St., Boston. | 707 Market St., St. Louis 


1867. 









= 


Correspond- 
ence solicited. 





MANUFACTURED BY 





C. E. LIPE, Syracuse, N. Y.. 


Send for Latest Catalogue. 











A MEHRIC 








IAN MACHINIST 
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“THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 40,000 in Use. 


Adopted by the Largest Mills and Manufactories, 














BQED TD BOILER 





Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


34 “BEACH STREET, BOSTON. 
BIRKENHEAD’S 
New Single Head Lathes. 


Hollow Spindle, Improved Stop Motion, 14 inch 
——s. Swing 4 to 8 feet beds. Also, 5 foot Hand Lathes, 

a and Engine Lathes with screws and back gears, or 
back geared lathes without screw. Send for circular. 


JOHN BIRKENHEAD, 
MANSFIELD, MASS., U.S.A. 


rrice $175. 














S. ASHTON HAND, 


Toughkenamon, Chester Oo, Pa, 
MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 





14” ENCINE LATHES OF NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 


IMPROVED CRANK PLANER 


Planes 16 inches | 
high and wide, and 
has 12 inch stroke. 

It has power, 
cross and angular 
down feed as shown 
in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. 

It is self-oiling in 
its ways. 


R. A. BELDEN 


D. E. WHITON, 


Manufacturer of 


Gear Cutters, Centering Machines, 


And Lathe and Drill Chucks io great variety. 
FACTORIES AT WEST STAFFORD & NEW LONDON, 
OFFICE AT NEW. LONDON. 





CONN. 


¢#~ All Chucks for repairs should be sent to West 
Stafford, Conn. 





Superior 40, 12 & 16 in. 


NEED LATHD. 


Built by FAY & SCOTT, 
DEXTER, MAINE. 
Send for Description. 








ORICINAL 
Steam Gauge Co. 


Bus. Estab. in 1851. 
Incorporated in 1854, 


aco. SOURDO 


q Danbury, Conn. | STEAM | 
Horton Chucks | ( AVG ) is 


UNLESS OUR TRADE MARK 


“The Horton Lathe Chuck,” 


Is Stamped Plainly ge» on their Face. 
Send for Illustrated 42°77) Catalogue. 














They 
are not 


WITH 
LANE’S 
| IMPROVEMENT. 










IMPROVED 
Thompson's Indicators 


AMSLER’S 
POLAR PLANIMETER, 


AND THE PANTOGRAPH. 


AMERICAN STEAM GAUGE CO., 


Sole Manufacturers, 


86 Chardon Street, Boston, Mass. 


E. HORTON & SON CO., 
S.A. 


THE 
Canal St., Windsor Locks, Ct., U. 





TH 
e Send for New Illustrated Price List and name this paper. 
J.C. BLAISDELL, Pres. 
.. BURT PHILLIPS, Treas. H. K. MOORE, Sup’t 


BOILERS" 


COMPENSATION 


FREE Book Sent To Any Avpress 
*By Jas.F. Hotcukiss, 84 Joun Nya AA 


HARLES “Mu RRAY=i< 


OVER 25,000 IN USE. 


Unequaled for Accuracy, Safety, 
Convenience, Durability, Work- 
manship, and Design. Address, 


ROBERT W. GARDNER, 


QUINCY, ILL. 


TIDINGS AEE) \G 
AN ST. + NEW Yorrxr: 








‘supuuRy 


“440K MON “QN AQIOQIT TLT 
SILNaADpPYW 


‘9100W VY [[OMxuyg 


Oneida Prony + Pencsdry 
ONBIDA, N. Y. 


o 











ssesmenanie’ 

IT IS AWELL-KNOWN FACT 
that a sphere is the strongest 
possible form; hence a boiler 
made of spheres must unite 
the greatest strength with the 





jive pounds per square inc h- report; 


om when carelessly use 


HARRISON BOILER 
Germantown Junction, 











A committee of the Franklin Institute, after a tho- 
rough series of tests of the Harrison Boiler—testing one 
boiler with a pressure of ezght h undred and seventy- 


‘The committee 


are impressed with the great utility of the boiler, as 
one perfectly safe and free fromall 
SION, CVE 


danger of explo- 
‘ad, and unhesitatingly 
approve and hkearti/y recommend it to public favor. 


WORKS, 
Philadelphia, 








THE 


Slat va die Dell 


Adapted to 7" work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 

with attachment for center drill 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 209 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN 








dit CRRA igs 








POWER PUNCHES, SHEARS, 
FIAMMERS. 


We make over 100 sizes of Punches and Shea 
Double and Single, varying from 500 to 36,000 unds 
in weight, and adaptec for every vere of work 
The Double machines are equal to two § Single ones | 
as each side is worked independently, Also 


ABSUST ARLE HELVE 


Of all sizes, unequalled for efficiency and durabilit 


The Long & Allstatter Co., 


HAMILTON, OHIO. 








NEW HAVEN MANFG. CO., 


New Haven, Conn. 


Planers, Shapers, Drills, Slotters, &c. 








” No Key or Wrench required, 


is from 0 to 3-8 and 0 to 1-2, 


- B. RUSSELL, 963 Summer St., Bosion, Mass. 
S. A. SMITH, Agent for the West, 


154 LAKE STREET, ‘HICAGO, ILL, 








TRON - WORKING MACHINERY, 













ONT. CO. N.Y. 


UPRIGHT DRILL PRESS 


KEY SEATING MACHINE 
SEND FOR CATALOGUE 


We p, Avis 


NORTH BLOOMFIELD, 


7522 | 
5592 















THE ETNA GRATE. 





Dese tintive ( Circular sent on 


A Simple, prac- 
tical and _ thor- 
oughly success- 
ful SHAKING 
GRATE BAR. 

Over 3000 sets 
in use. Gives 
over 60 per cent. 
air surface, 


application. 


(BINA GRATE BAR CO., 110 Liberty St. N.Y. 





SCROLL 


ment. 





SAWS! 


The “CHALLENGE” and “RIVA L” 
are the finest Foot power Scroll Saws in 
the world, with or without Lathe attach- 
Price, 810 to $25. 

New Catalogue free. Address, 


SENECA MANUFACTURING CO., 
Seneca Falls, N. ¥., U.S. A. 





PATENT 


Self-Oiling Loose Pulley, 


Fully tested by several years use and found reliable. 


CUSHIONED sa eee | Satisfactory Results Guaranteed, if Directions are followed. 


ORDERS FILLED FOR PULLEYS 


From 6 in.to 20 in, 
LANE & BODLE 


Cincinnati, 


MANUFACTURERS SHAFTING, 


BOILERS, SAW MILLS 
MACHINERY. 


Diameter. 
Y Co., 


Ohio; 
ENGINES, 


AND GENERAL 








‘Address, TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 





F.E. REED, 


Worcester, Mass. 





Engine Lathes, Hand m™ 
SLIDE RESTS and a PLATES SENTERG. 








Soa 





COX & PRENTISS, 


9 24 & 296 Wect St 


. Cleveland 





CBT Ta & 





SEND FOR CIRCULAR. 
12th and Thompson Street, Philadelphia. 


A. F. UPTON, 7 Oliver St., Boston, 
POND ENGINEERING CO., 709 Market St , St. Louis 
¢.E. KENNEDY, 438 Blake St., Denver, Col. 








G.R LUMBARD & CO., 1026 Fenwick St.,Augusta,Ga. 


CLEVELAND TWIST DRILL <i 


GOEKH RIN G, 


&,KORTING DOUBLE Love 
isa seal 


ot Water through Hot Suction Pipe. 
OFFICES AND WAREROOMS: 


. ALLER, 109 Liberty St., 
m C. BULLOCK MFG. CO., 
GEORGE A. SMITH, 1419 Maiu St. 
. P. GREGORY & CO., 


Manutacturers 


2 California’ St., 


° 


OPERATED BY ONE HANDLE. 


Guaranteed to Work under all conditions. 


New York. 
S84 Market St., Chicago. 


, Richmond, Va. 
SanF ran’ co 




















AMEHRIC A. N 


Apnrit 14, 1883. } 








MORSE TWIST DRILL & MACHINE COMPANY, — 


Sole Manufacturers of Morse Patent —— Lip Increase Twist Drill, 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CRUCK, BIT STOCK DRILLS, 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Macl a, C 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Soaeind Tovle to neds Yr. peaigaan 
All Tools Exact to-Whitworth Standard Gauges. 
GEO. R,. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas 


A fire-proof non-conductor and deafener. 24 MINERAL WOOL 
5 


cents per cubic ft. at wholesale prices. Sample 
Fibre Magnified. 





and circulars free by mail. 


U. S. Mineral Wool Co. 


22 Cortlandt Street, N. Y. 


HORIZONTAL FLANGE PUNCH, 


For Boiler Makers’ 


AND 








RICLES ts0mES) Iron Ship Builders’ 
Se — “= 


shapes, and Bent Angle 

jron from either side. 
Depth 

to 42”. 


FIVE SIZES. 
of jaws from 6” 


MADE BY 


HILLES & JONES, 


WILMINGTON, DEL. 








. Pe 
Punches Flanges of all | 





MACHINIST 








_ 1s 











D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade 1. Meh. Mark. 


Pipe CuttingThreading Machine. 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CU TING & THREADING MACHINES 
or Pipe Mill use a Specialty. 
YONKERS, N, Y¥. 


Serd for Cire i 


















Dowel Machines 
. Band Saws, Rotary and Stationary, Bed 
» Planers, and Buzz Planers, Jig Saws, 
* Variety Moulding Machines, Pattern 
Makers’ Lathe, Boring Mac hines, Way- 
moth Lathes. 

Also, a large stock of Second-hand 
; Machinery, consisting o achin- 
ists’ Tools, Woodworking Machine ory 
fand Engines and Boilers. Send 
~~ stamp for new illustrated catalogue. 


Just out. ROLLSTONE MACHINE C0. 
“45 >» Water St., Fitchburg, Mass. 


SHAPING MACHINES, 


6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 
BOYNTON & PLUMMER, Worcester, 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 
Foot Power Lathes, Slide Rests, &o. 


PECKS PAT.DROP PRESS 


A BLAST FORGESS 








STEEL & IRON DROP FORGINCS 


Drop Dies and Special Machinery. 
BEECHER & PECK, NEW HAVEN CONN 


FRICTION ano cur-orr couptines, 


Mass. 








JAS. HUNTER & SON, North Adams, Mass. 
REVOLVING HEAD SCREW MACHINES curon\ rie Wink ree D. 


Of Extra Strength and Power, of a Superior Design and Finish. 


WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 


SMITH LATHE TOOL 


For Light Work, Turning Small Rods, Tap 
Making, and for all work where 
Accuracy is Essential. 


Bs & CANDEER. "A875 0%: 


CONN, 
DEAN BROS’ 
STEAM PUMP WORKS, 3 
INDIANAPOLIS, IND. f 


soiler Feeders, Fire Pumps, 
Pumping Machinery 
pfor all purposes. 


































BRIDGE mT i BOILER WORKS 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACT ERS OF 


a 44 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums, Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 
aa Send for descriptive Circular. 


SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 
POSITIVE FEED, 
FLASH ‘‘ SIGHT.” 

NO EXTERNAL OR INTERNAL PIPES, 

NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Elmira, N. Y. 
THE BRAYTON PETROLEUM ENGINE Cl. 
50 Federal St. 


BOSTON, MASS. 


















“90Uepue}}¥ OU 
“SOlly ON ‘“uOorlsojdxq 


‘lesueg ON ‘190ULsUy ON 


oully 
oN 
%. 


SAFETY! ECONOMY! CONVENIENCE 
Expense Ceases when Engine is Stopped. 


When power is required at intervals it is the cheap 
est Motor known. 





5 ch Automatic Elevate Go 


MANUFACTURERS OF 


PACKAGE AND LIGHT FREIGHT 


KLEVATORS 


GO Temple Court, Beckman Street, 


Send for Cirenlars NEW YORK 











Saves fuel and increases Boiler capacity. 


yi CORRUGATED GRATE BARS, 


Sultable for Furnace Coal, Screenings and all kinds of Waste Fuel. 
JAMES MAHONY. 73 Astor House. New York. 





JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND, 








ay P. BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 









— “U1B01S ON "TROD ON ‘I9TIOG ON § 





THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 


Iron or Pipe. 


Patented 
August 31, 1875. 





For STEEP and FLAT ROOFS of all kinds; 
ean be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of allkinds. Address, 

W. H. STEWART. 
74 Cortlandt St., New York. 


THE BARAGWANATH 


S.J. FW. HG F. 


Manufactured by the 


Pacific Boiler Works 


OF CHIOAGO, 


Has received unparalleled suc- 
cess in the West during the 
past five years. The most dis- 
tinguished feature about this 
heater is its steam jacket, 
thus enabling it to accom lish 
the unprecedented result of 
almost invariably delivering 
the feed water several degrees 
above the boiling point, re 
ducing back pressure on the 
engine, and keeping the boil- 
ers reasonably clean. 


BENJ. F. KELLEY, 
20 CORTLAND? ST., NEW YORK. 


Gen, Eastern Agent. 











F WBLISS. 


BROOKLYN, NEW YORK: 


“PRESSES,DIES AND SPECIAL 
=: MACHINERY -= 
FINE ENGINE LATHES AND 

ae on Oe de 








For Steam, Water, Air & Gas. 


Automatically reduces the pressure 
in pipes to any desired extent, 


Manufactured by the 


Ross Valve Co. 
652 RIVER ST., TROY, N. Y. 
Simplest! Cheapest! Best! 
SEND FOR CIRCULAR. 

For full description of this Valve 


see AMERICAN MACHINIST issue of 
March 11, 1882. 





“THE SWEETLAND CH UCK" 
x = E hag 


2 


| x 
| 9 Gudtt Ann &Co. NewHAven, CONN. 


ee 


“ALIoawts»* 





Jarvis PATENT FURNACE stew boiltts. 





POND EN 





** Economy of Fuel, with increased capacity of steam power 
Like the Siemens Process, it utilizesthe gases with hot airon 
top of the fire. 
cluding screenings, wet peat, wet hops, sawdust, logwood, 
chips, slack coal and wet bagasse without drying,’’ 


A. FE. 
Send for Circular, 


BERTON & NICKEL, } 


Burns all kinds of waste without a blast, in- 


U PTON, General Ag’t, 
7 Oliver St., (P. O. Box 3401,) Boston, Mass 
Yow crag Agents, No. 422 EZ. 23d St. 


GINEERING €0., Wes a Agests s, 709 Market &t., ST. LOUIS, 
and 130 West Sec reet, CINCINNATI, Ohi 
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KENSINGTON ENGINE WORKS, (Limited,) 
Vienna and Beach Sts., - - - PHILADELPHIA, 
ENGINEERS and MACHINISTS, 


BUCKEYE automatic ENGINES 


For Middle and South Atlantic States, 


SPECIAL MACHINERY BUILT TO ORDER. 
H. C. Francois, Manager. Joun T, Born, Engineer, 


ano Railway WM. SELLERS & CO. 
Equipments PHILADELPHIA. 


MANUFACTURERS 
OF 


Wwa. L. Sumpson, Supt. 











* Shafts, ee ae Hang- 
= ers, Pulleys, Mi Gear- 
=" ing, etc., Lathes. Planers, 
Drills, Shapers, Bolt Cut- 
ters, Twedell’s Hydraulic 
Riveters, etc. Railway 
Turntables and _ Pivot 
Bridges. Gifford Inject- 
ors, Sellers’ Improve- 
ments. New Patterns, 
Simple. Effective. 
New York Office, 


: Re — 84 ~ 79 LIBERTY ST. 


GALLOWAY BOILER. 


Safety—Economy in Fuel—Low Cost of Maintenancs—Dry Steam without Superheating, 


Correspondence Solicited. , Address, 


EDGEMOOR IRON CO., Wilmington, Del. 


DETRICK & HARVEY, } Almond Drill Chuck, 


=z) Sold at all Machinists’ 
BALTIMORE, MD. Sag) Supply Stores 


SINGLE POST PLANERS, T. R. ALMOND, 
HEAVY MILLING MACHINTS 84 Pearl St., Brooklyn, N.Y 


inmntiieeemedias 
MACHINERY FOR THE HU LAND LUBRICATOR, VISIBLE DROP, 
aide opm > Is guaranteed to be 
Manufacture of Tinware, 


1, A perfect insurance 
ETC, 


against the cuttting of 
SEND FORCATALOGUE 






























Valve-seats, Cylinder 
and Governor Valves 
of the engine. 

2. It will pay for itself 
¥Y in 6 months’ in saving 
of oil, coal, and packing. 

3. It willinsure more 
speed in the revolutions 

inion of theengine, say from1 
. to 2 strokes per minute, 
thug increasing the power of the engine. Manufactured by 


HOLLAND & THOMPSON, 217 River St,, Troy, N. Y. 











TOOLS for Machinists, Amateurs, Jewellers, Model 
Makers, Blacksmiths, Carpenters, Coachmakers, etc. 
Send 20 cts. for new Metal Worker's* Catalogue, 300 Pages. 





Wood Worker's Catalogue 


Sree. 
TALLMAN & McFADDEN, Philadelphia, Pa, 


TOOLS. | 


Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at = 


184 to 188 WASHINGTON STREET, 4 a . 
A. J. WILKINSON & CO. | Fisher Double Screw Leg Vise, 


CATALOQUES FREE. WARRANTED 


CT ho CBR KES 
IRON WORKIN t Stronger Grip than any other Vise. 


MACHINERY 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 

FOR IMMEDIATE DELIVERY. 
16 in. Lathes, 5 and 6ft, Beds. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
One 50 inch Gap Chucking Lathe. 
One 14 ft.—26 in. Engine Lathe. 


Mandrels, Twist Drills, Dogs, Calipers. 
A.M. POWELL & CO. 


t Send for catalogue of outfits for am- 
im ateursorartisans. Address, 
WORCESTER. MASS. | 
DREDGES 


A) H,. L. SHEPARD & CO., 
341 & 3448 WEST FRONT STREET, 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine. 


CINCINNATI, OHIO. 
EXCAVATOR 


Fox, Turret and Speed Lathes 
has a capacity of 4 cubic yards per minute in gravel. 


—AND— 
Swivel Head Engine Lathes, 
Has proved very efficient and 
desirable in the hardest hard- 


(18 and 26in. from new patterns.) 
pan. Derrick lifts 8 tons, 


GEORGE GAGE, WATERFORD. N. ¥. 
Circulars furnished, 


Boom Dredge. 


TRENTON, N. J. 


Five smaller sizes, at $7 to $27. The omly Par 


EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 2 


nch Lever. 
allel Vise that will stand heavy work. Send for circular tc 


1 






















Combined Steam Excavator and Derrick Car. 


OSGOOD & MACNAUGHTON, 


ALBANY, N. Y., Patentees, # 
Successors to RALPH R. OSGOOD, Troy, N. Y. 


The Southwark Foundry & Machine Co. 


EBNGINEERS AND MACHINISTS, 
430 Washington Avenue, Philadelphia. 


Blowing Enpines and Hydraulic Machinery, 


SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC CUT-OFF ENGINE. 
HOLROYD & CO., Waterford, N. Y.| THE HENDEY MACHINE CO, 


Manufacturers of STOCKS and DIES TORRINGTON, CONN. 
(15, 24 and 30 in. Shapers. 

4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft.x 26 in., 8 ft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 
Planers. 

5 ft. x 12 in., 6 ft. x 12 in., 6 ft.x 
15 in. and 8 ft. x 15 in. Hollow 








For MACHINISTS, BLACKSMITHS & GAS FITTERS, 


| MACHINE Wik 


pe Rae shuns bre swaging COLD. nw 
chines manufactu r nts own 1.8 
by Miller, Metcalf & Parkin, Pittsburgh, | Spindle Hand Lathes. 
Moulder’s 


Pa. For machines or information, address AMATEURS’ HAND PLANERS, SHAPER AND 
Reflector. 





FOR BEDUCING 
AND POINTING 


Ss. W. GCOODYEAR, PLANER CENTERS, SLIDE RESTS, &c. 


WATERBURY, CONN. INCE 
2 s ss Ohio, TBA. 
J.A. FAY & CO.,°titc: 
















BUILDERS OF IMrROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


PRICE, 
$1.25. 


Surfacing, Moulding, Tenoning, Mor- 








© tising, Boring, and Shaping, &c. 
as 
= | D, FOOT, Variety and Universal 
an 
_ i] | > £ 2 
2 5 Sole Agent, WOOD WORKERS. 
an ’ ‘RS S Band, Scroll and Circular Saws 
ee 101 pL ST., Resawing Machines, Spoke and 
s ° = == Wheel Machinery, Shafting, Pulleys. 
= Se—«ttcy. Mo of the highest standard of 
KOR A —— excellence. 
W. H. DOANE, Pres’t. D. L. LYON, Sec’y. 
COMBINED 





UPRIGHT DRILLS 


16 10 60 Inghes Swing. 


Punchand Shears 


m of beautiful design, of great strength 
mand capacity, and thoroughly reli- 
“ me. able, address 
hin Fauna 


‘Lambertville Iron Works, 





LAMBERTVILLE, N.J. B oO R I N Cc 
CLEM & MORSE, D TURIN MILL 
Ty api =f To Swing, 48, 6 & 84 in 








Cincinnati, Ohio. 


ENGINES 


Stationa: 
waoees” 
Tron and Steel 
Boilers. 
Portable Cir- 


cular Saw 
Mills. 


Threshers & 
Separators. 





PORTABLE & 
TRACTION 


ECLIPSE 





*PUBoAgT) “HOON HOTA 
"YSINGS} Id ‘ONUIAY YWlA 6S 
“10K MON {Joa LPI0QFT SOT 


“aVTOONIO GAILATHOSAC Hod ANA 
“erydyepeyryd joes L104) E1F 











SCHUTTE & COEHRING, 
Manuf’s of 


KORTING 
CONDENSER. 


For Steam Engines and Pumps. 


Requires no Air Pump and no founda, 
tions. Only 15 ft. height of waterrequired | - 
from level of water supply to dasckanes 

ipe, instead of 34 ft., whether above or be. 
ow engine cylinder. Has fewer parts, and 
is lower in price than any other condenser. 
Send for circular giving full information. 


Offices and Wareroome ; 


12th and Thompson Sts., Philadelphia 
A. ALLER, 109 Liberty St., New York 
A. F. UPTON, 7 Oliver St.. Boston 

Detroit, Mich. 


MACHINE MOULDED “oTTo” GAS ENGINE. 


Spur and Bevel y= 


Send for Catalogue and say where you saw this 


FRICK & CO. 


Waynesboro, Franklin Co., Pa. 


THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 

EEO order. Will lift water 25 
feet. Always. delivers 
water hot to the boiler. 
Will start when it is hot. 
3 Will feed water through 
a heater. Manufactured 
and for sale by 


JAMES JENKS, 





pM lie 
. ‘. 
\| * 


is 



















Special Inducements 
to the Trade. 


List mailed on application. 


POOLE & HUNT, 








Mannfactured by 
SCHLEICHER, SCHOMM & CO., 
33d aad Walnut SECM, ifadelohia. 





Baltimore, Md, 
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THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap 
plication. 

THE 


HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD,CONN. 
New York Office, 
Rooms 72 and 73, Astor House, 






Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 





Ae AIREY ATTONVTIC CULO 


CONTRACTS 
PROMPTLY 
EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 


gineering free by mail. 


These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE C0., Salem. Ohio: 


improve weWes & Ehillips 


CORLISS [ron Works, 


ENGINE. Newark, N.J. 
= 1St AV.COr. 30th St. 


New York. 





wm MUNZER, 


Manufacturer of 

















20 INCH SWING 


ENGINE LATHES. . | 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 


The Pusey & Jones C0., 


WILMINGTON, Del. 


BUILDERS OF 


Manufacturers of 
Planers, 
Lathes, 
Gear Cutters, 
Shapers, ¢ 








Hydraulic Oil "Presses & 
Veneer Cutting Machin- 
ery, Shafting & Gearing. 


Heavy Planers a Specialty. 
The Allen 


PATENT 


Hioh Speed Engine 


Both Condensing and Non-Condensing. High 
economic duty and fine regulation guaranteed. 
Tubular Boilers and Steam Fittings. 





STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally. 


E, P, BULLARD, 
ron Working Machine Zoals © 


NEW YCRE AGENT FOR 


Brown & Sharpe Manufacturing Co. 
Hendey Machine Co., Shapers, ete. 
Bradley Cushioned Hammers. 
Prentice Bros. Drills. 
Ames Manufacturing Co.’s Lathes, 
Drills, Milling Machines, etc, 
Bridgeport 16 inch Engine Lathe. 
‘ a1 « “ “ 
we 16x 16x 3} 
Secor Screw Machines. 
Akron Iron Co.’s Hot Polished Shafting. 
Slate’s Sensitive Drills. 
Spencer Hand Lathes 
Bearings. 








10O-EXORSE 


our inaatntg THRASHING ENGINE 


‘be has cut ay my & Soot pine lumber in ter hours. 
urr on 


n wood 5 1g, coal, straw, and corn stalks. 
Wil be for Price Tet vd Cats slogue, “6. 0."% 


Box 1230, B, W. PAYNE & SONS, Corning, N. Y. 





E. GOULD & EBERHARDT, 


9710 113 N.IR.R. § AVE., NEWARK, N. J. 


New 


Entirely 








Planers, 


automatic 
?>]aner. 
in all its 


movements 
Shell | 


with Taper 


Full Line of Machinery. 


wanted. | 
|| Will cut all gears without attention. 
Patent applied for. 


Write full particulars of what is 
Per- 
fectly accurate. 


14 DEY STREET, | 

















ROBT. WETHERILL C0., CHESTER, PA. 
Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Oompound. 


| HIGHEST EFFICIENCY AND 
GREATEST" ECONOMY. 


“Boiler Makers. 


Hydraulic Riveting, 


IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
CUT-OFF 


Tea ees 


SS ee Se ans, 


Eureka Band Saw, GRAIS HYDRAULIC I 


We build three sizes at prices FOR STEAM ENCINES, 
lower than an equally good Band 
The Most Perfect Governor Known. 


Saw can be had elsewhere. For 
RUNS IN OIL. 


further information inquire of 
Gueranteed to ac- 


FRANK & CO., 
curately regulate 


176 yj all classes of en- 
gines. 

Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited. 


W.H. CRAIG & CO. 















Terrace Street, 


BUFFALO, N. Y. 








New & Second-Hand Machinery. 


MARCH 27, 1883. 
Engine Lathe, 14in. x 6,7 & 8 ft, Grant & Bogert. 





26 in. x 12 ft. Grant & Bo ert.[New. 
“ “45 in. x15 ft. Good Order, Sole Manufacturers, 
se “6 36 in. x od ft. New. 
” o” 42 in. x 14 ft. e 
“ “ 16 ie 6 ft. Pee New LAWRENCE, MASS. 
A . = in. x ry Star Tool Co. 
in. x ‘ . 
“ * 1din. x5 & 6ft. “ BUFFALO 
“ “s 16in. x7 ft. Bridgeport. “ E. G. FELTHOUSEN, N.Y. 
* “ 18 n. x bs Ph he —_— 2 Manufacturer of 
. <i n. x a mes, " 
“ . 18 inxs & e ft. Lodge & Barker‘ Patent Ratchet Drill, 
“ 9 
om ggimZign Lodge & Barker. | — Flue Cleaners, Gauge Cocks, Cylinder Oit PURI, &C. 
* * 20in. x 10ft. New. 
“ss ss 28in. x 16ft. New. 
o ad 24in. x 12,14and16ft. New. 
“ * 1) a x4ft.&5ft. Prentiss, New. 
* as 12in.x65ft. Young. New. | 
Plain Engine Lathe, 16in. x 4 ft, “ 
15in. x4 ft. 


Fox Lathe, 15in.x 5ft. Am, Tool a Machine Co. | 
15 in. x 4ft. Turret Lathe. Lodge & Barker. 
Fox Turret Lathe, 16in.x 6 ft. Lodge & Barker. New. | 
Fox Lathe, 14in.x it. Fair Order 
Planer, 50 in, x 5C in. x 17 ft. Good Order. 

ag 1é6in, x16in.x3ft. New. 

* 22 in. x 20 in. x 5 ft. - 





SIMPLE, STRONG A 
Extra Sleeve to Increase Length of Body. 


AND DURABLE, 
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“ gin. x%in. x6ft. Hendey, new | Cc. M. MORSE, Eastern Agent, 
as 26 in. x 26 in. x 7 ft. = Office, 95 LIBERTY ST., NEW YORK. 
16 in. Lever Table Drill. New. 
Crank Pianer, = inx16x13in. New. ene 
16in. Upnght Dril. ba 
20 in. U right Drill. Prentiss. “| 
20 in. Up pes * 4 DAL TUTTLE. 
80 in, i) se se | > 
a in. swing B.G. & SF. Drill. Blaisdell. “ RAVERS W00p 
28 in. “ “ ee 
165 in. Pe lit Gould ‘& Eberhardt. - KMAN ST. NY. 
10 in. Shaper. —— & Eberhardt. New. (eA ea 7m A AEN CRON Nae MER aS 
15in. Shaper. Hendey. s | 
24 in. Shaper, Hendey. o | 
16in. Shaper. Hendey. Good Order. N E W M é C H | N E R Y ° 
9 - aes owes & Phillips, e | MARCH 22, (883. 
9iu Shaper. New. 2 
13 in. Shaper. New. The following New and Improved Machiniste Tools 


Full assortment Milling Machines, Spindle are part Of wnat we have for sarty Celivery 


9j j on 2» Fe > 9 
Drills. &c., of Garvin’s. New. : y = oye 2 ag =~ tngine uathe. a weeks, 
1 each Hos. 2 & 4 Screw Machines, Wire Feed, Jones 136in. * i8 ft. * “ “ q «4 
& Lamson. : r 
weeks, The fo 1 4 
1 No, 2 Lincoln Miller, Good order New Corliss eee cae Conaiee. 
: a oe eee. Fee. New 36’ swing, 16 ft. bed Engine Lathe, triple geared. 
i. Soe oe . | 26 in. swing, 12 ft. bed, New Engine Lathe, 
: pane aaa, 16 in. uh ey ft. ay } each, 30in, ‘4 14,16 & 18 ft. bed. ** “ 
oring aud Turning Mill, 72in. New, } r 19K ag pred wey 
1 Boring and Turning Mill, 50 in. New. | = i owing, 124 st. Bed, New Engine Lathe. 
1 Gig Saw. Good as New. Rogers. i ¢ : ‘ . “Reena 
1 700 lb. Steam Hammer. Ferris & Miles. Good order 7 og swing, iz a bed, New napee Lathe, 
1 Horizontal Boiler, 4 ft. x 1444 ft. Good Order, 9in * Sft. «6 “ “ 
te" Through our London branch we are prepared i8in. * 8 tt. “ “ “ “ 
to place American machinery, small tools and nov- 15in. # 6 ft. “ “ “ “ 
elties on the English and Continental markets, 11 in. swing, 5 ft * New Engine Lathes 
Ae to purchase English machinery for delivery 9 in. swing 3h ft. New Pi Cutting Foot Lathes 
~snind 9 in. g,i % Sc g 


12in. swing, 6 tt. 
10in, * 4\ ft. 
38 in. 


Hand Lathe. 
Bed Hand Lathe. 
x 12 ft. Iron Planer, New. 

o 


NEW YORK AGENCY OF THE TANITE CO., AND 
GRANT & BOWERT MACHINE TOOL WORKS. 





H. PRENTISS & COMPANY, 42 DEY S8ST., N.Y 821n.x 8 ft. 
2in.x 6ft. * “ “ 
80in.x Sft. * Planers. a6 
22in. x 66 6s 


4 ft. 

BL Upright Drills. B.G. & 8. F. 

B. G. Self teed mprignt drill. 

23 in.Drill. B.G. & 8, F. 

22 in. Upright Drill. B. G. & 8, F. 

1 23 in. & 3, 20in. Drills. Plain. 

1 each, 3 & 4 Spindle Drill. 

1 12in, stroke Slotting Machine. 

2 each, 12 & 15in Shapers.New. 

1 izin’ stroke Shaper, traveling head, 40 in. trav- 
erse double tabic. New. 

14% in. Hyde’s Pat, Centering Machines. 
6in. stroke Hand and Power Shaper. 

3 Wood’s Patent Bolt Cutting Machines to cut from 
4g in. to 2 in. inclusive, 

Coid Rolled a Paiiey®, Hangers, Coup 

lings, &c., always 


‘The George Place Wachinery (0., 


12] Chambers and 108 Reade Sts,, New York. 


ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND aire 


er 


Pm ends EPpoaT cr 
FA 
oy 
Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them. 


Possessing practical advantages appreciated by all 
mechanics, Circulars sent free on application. 


Manufactured by F, ARMSTRONG, Bridgeport, Conn. 


38 in, 
24 in. 


IB EGE sec alp: APOC ANTE LL DLR OE 
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BROWN & SHARPE MFG. CO. PROVIDENCE 


PATENT UNIVERSAL GRINDING MACHINE. 


This Machine is arranged for doing a large vari- 
ety of operations of grinding by the use of solid 
emery or corundum wheels. An additional mov- 
able table, capable of adjustment by a tangent 
screw and graduated arc, admits of straight and 
curved taper grit ding with the centers of the ma- 
chine always in line. It is specially adapted for 

grinding soft or hardened spindles, arbors, cut- 
ters, either straight or angular, reamers and 
sti tand: irds, also for grinding out straight and ta- 
or holes, standard rings, hardened boxes, jewel- 
ers ‘roils, &c. The work can be revolved upon 
dead centers or otherwise. The grinding wheel 
can be moved over the work at any angle, by 
which means any taper can be produced. Wheels 
from one quarter inch to 12inches in diameter can 
be used either with or without water. The feed 
works and slides of the machine are covered and 
fully protected from grit and dust. The grinding 
of taper holes and angular cutters is provide dfor 
with graduated ares. A special chuck for hold- 
ing work to have holes ground, acc ompanies each 
machine. The spindle and boxes of the machine 
are of cast steel hardened and ground. Distance 
between centers, 28inches; will swing 12 inches 
in diameter. The overhead works consist of a 
drum, tight and loose pulleys and adjustable 
: hangers “with self- oiling boxes. Countershaft 
Tight and loose pulleys, § inches diameter, 4 inches face. We ight of 
Lilustrated C ati ilogue sent per mail on applie ation. 





shoul@ run 400 turns per minute. 
machine, with overhead works, about 2300 Ibs. 








CAR WHEEL AND AXLE 


MACHINERY. 


Railroad, Locomotive and 
Car Shop 


EQUIPMENTS. 


PHOTOGRAPHS AND PRICES ON 
APPLICATION, 





rd 


. HAMILTON, OHIO. 
Eastern Office, 22 S. Sixth Street, Philadelphia, Pa. 


Mia's Dime) Pulay Bk, 


CAPACITIES FROM 4 TON TO 10 TONS. 
ONE MAN CAN LIFT 5,000 POUNDS. 


THEY HOLD THE LOAD SUSPENDED AT ANY POINT. 
ALL SIZES IN STOCK. 


THE YALE LOCK MFG, CO. 


Manufacturers, Engineers and Machinists, 
PRINCIPAL OFFIOE AND WORKS, STAMFORD, OONN. 
SOLE MAKERS. 
SALESROOMS: 
NEW YORK—53 Chambers St. PHILADA.—507 Market St. 
BOSTON—-224 Franklin St. CHICAGO—64 Lake St, 




















40 page 
application. 


Catalogue of Light Hoisting Machinery furnished on 


) v 
I IRECT BLOCK. GEARED BLOCK 


LODCE, BARKER & CO., 


MANUFACTURERS OF 


PATENT TURRET LATHES 


With Chasing Bar. 


18 inch Swing Engine Lathes, and Small Turret Lathes, 
N.Y., Eastern Agents. 189 & 191 West Pearl St., Cincinnati, 0. 


Sure Ate, 








| H. PRENTISS & CO., 24 Dey St., 


THE BUFFALO STEEL FOUNDRY, 


PRATT & LETCHWORTH, Heabeletore. 


Orders and correspondence Solicited. 








GRAY'S PATENT 19 IN. LATHE. 


Built to Standard Gauges and Templates, with Special Machinery. 
EVERY MACHINE BELTED AND TESTED, 
7G. A. GRAY, Jr., & 60,,42 EAST 8TH STREET 


CINCINNATI, O. 









M ACHIN IST. 


THE PRATT & WHITNEY. 60., HARTFORD, CONN. 


Ready 


[Apri 14, 1883 

















Have 


Drilling Machine automatic feed, back gears, quick return 
movement of spindle; No. 3 vertical, and Nos. 1 and 3, manufacturer’s bench ; 
Champion drills; No. 2 gang drills, 4 spindles; Double head traverse; 1, 14 in. 
Shaping Machine; Hand Lathes, 8, 15 and 18 in. swing; Cutting-off 
Lathes for 24 and 44 in. diameter. Revolving head Screw Machine, 
No.1; Hand Milling Machines, No. 3; Bolt Cutters, turret head, No. 2, 
3 and 4; National, No. 2,3 and 4. No. 1 Screw Shaving Machine; No. 1 
Screw Slotting Machine. 13 in. Grinding and 16 in. Spinning Lathes. One 
Double Connection Power Press. 10 in. Pillar She Index Milling Ma- 
chines. No. 1 and No. 2 Horizontal and No. 3 Uprigut Tapping Machines. 

Can furnish at 3 to 8 weeks’ notice, 30, 34, 36 and 40 in. Planers. 


DROP FORGING 


Of Every Description, from 1-16 ounce to 380 Ibs. weight, for 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 
AND MACHINERY GENERALLY. 


The Pioneers as a specialty in this line of business. 
send for Catalogue and Descriptive Circular. 


THE BILLINGS & SPENCER CO. 
HARTFORD. CONN.. U. 8. A. 


Grant & Bocert, Flushing, N. Y. | 
Gentlemen: 

We think the best compliment we 

can give your latte is to pay for it betore it 
is due ; but even that isn’t sufficient, and we 
are gli 1d to say that you have donea sple sndid 
piece of work, and we are much pleased with 
it. It will be of great service to us, and we 


tor Delivery: 





rs. 





Estimates given promptly on receipt of models 





MASS. 


have now waiting four jobs th: itnone of our I 
other lathes will take. May success and , a 
prosperity attend you. Draft enclosed. = 

Very respectfully, 1 


WARNER & SWASEY. 
Dec. 16, 1882. 





CLEVELAND, O., 





SUCCESSORS 
Great Variety. 


DAVID W. POND, 


WORCESTER, 
Quick Delivery. 


{Pond Machine Tool Co, 


New Designs. 





VOLNEY W. MASON 
| nm Pilflevas ci Clatches af a 
| PR OVIDENCE, R. i 
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J. M. ALLEN, Present. 
W. B. FRANKLIN, Vics-PREsIDEnt. 
J. B. PIERCE, Stcrertary. 


on a 


Cuts 


and Prices furnished 





E. £, GARVIN & CO. 


139 & 141 Centre St., New York. 
MANUFACTURERS OF 


MACHINISTS TOQLS, 


Milling Machines, 
Drill \ Presses, 
Hand Lathes, 
Tapping Machines, 
Cutter Grinders, &c. 


SEND FOR NEW ILLUSTRATED CATALOGUE 
| 
sontaining descriptions of the above machines. | 


16 to 48 in. swing. 
tion. LOWELL, MASS., 


INE ATES tron 


Manufacturer of FSINT Gr 





GEO. W. FIFIELD, 














Emery Wheels and Grinding Machines. 
THE TANITE CoO. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stoc 


NEW YORK, 42 DEY STREET. 


Boston, High and Oliver Sts. piinneapolis, 254 Second Avenue South 
Philadelphia, 925 Market St. St. Paul, 316 & 818 Robert St. 
Pittsburgh, 137 First Avenue. St. Louis, 209 N. Third St. 


Baltimore, 59 and 61 German St. 
Indianapolis, 206 to 216 S. Illinois St. 
Indianapolis, 184 & 186 B. Washington St. 
Cincinnati, Cor, Pear! and Plum Sts. 
Chicago, 152 & 154 Lake St. 

Chicago, #@ Franklin St, 


St. Louis, 811 to 819 N. Seccad St. 

New Orleans, U nion and St. Charles Sts 
San Francisco, 2 2 & 4 California St. 
Portland, Lam 43 erent St. 

Sidney, N , L? Pitt 

Liverpool, Eng., 42 The | Dale St 





THE BABCOCK & WILCOX CO.’S 


WYATER TUBE STEAM BOILERS. 


NEW YORK: GLASGOW: (Baltimore, Rooms5,cham- 
80 CORTLANDT ST. 107 HOPE ST. 


BRANCH OFFICES: 
Boston, 50 Oliver St. 
ber Commerce Building. 
Chicago, 48 So. Canal St, 
New Orleans 60 Carondelet 
San Fra’co, 505 Mission St. 


Nrracuse, Yee 15, White 
Buildin 

Philadelphia, 82 N. 5th St. 

Pittsburgh, 91 4th Ave, 








: MANUFAOTURER 
jJ.M.CARPENTER Bassin 


PAWTUCKET.R.I. sais 





Bras & DIES 





















